(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 0 624 584 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
19.08.1998 Bulletin 1998/34 

(21) Application number: 94107496.5 

(22) Date of filing: 13.05.1994 



(51) Intel 6 : C07D 403/08, A61K 31/495, 
. C07D 403/1 4, C07D 405/1 4, 
C07D 413/14, C07D 241/04, 
C07D 405/10, C07D 409/10 



(54) Piperazine derivatives useful as calmodulin inhibitors 

Piperazin-Derivate und ihre Verwendung als Calrnodulin-lnhibitoren 
Derives de piperazine utiles comme inhibiteurs de la calmoduline 



CO 
GO 

to 

CM 
CO 

o 

LU 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT LI NL PT SE 

Designated Extension States: 
SI 

(30) Priority: 14.05.1993 JP 112771/93 

(43) Date of publication of application: 
17.11.1994 Bulletin 1994/46 

(73) Proprietor: DAIICHI PHARMACEUTICAL CO., 
LTD. 

Chuo-ku, Tokyo 103 (JP) 

(72) Inventors: 

• Yamamoto, Kenjiro, 

c/o Daiichi Pharmaceut. Co., Ltd 
Edogawa-ku, Tokyo (JP) 

• Hasegawa, Atsushl, 

c/o Daiichi Pharmaceut. Co., Ltd 
Edogawa-ku, Tokyo (JP) 



• Kubota, Hideki, c/o Daiichi Pharmaceut. Co., Ltd 
Edogawa-ku, Tokyo (JP) 

• Ando, Masahlro 
Deceased (JP) 

• Yamaguchi, Hitoshi 

,c/o Daiichi Pharmaceut. Co. Ltd 
Edogawa-ku, Tokyo (JP) 

(74) Representative: Kinzebach, Werner, Dr. et al 
PatentanwSlte 

Reitstotter, Kinzebach und Partner 
Postfach 86 06 49 
81633 Munchen (DE) 



(56) References cited: 
EP-A- 0 046 572 
WO-A-94/07875 



EP-A- 0 126 480 
US-A- 3 362 956 



Remarks: 

The file contains technical information submitted 
after the application was filed and not included in this 
specification 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (FR) 



EP 0 624 584 B1 



Description 



FIELD OF THE INVENTION 

5 This invention relates to piperazine derivativesor salts thereof which are useful as a treating agent for diseases in 

circulatory organs and the cerebral region. 

BACKGROUND OF THE INVENTION 

10 Some piperazine derivatives exhibit activities toward the central nervous system, such as anti-anxiety activity and 

anti-convulsive activity, as disclosed in U.S. Patent 3,362,956. It is also known that a certain kind of piperazine deriv- 
atives possess calmodulin inhibitory activity as reported in Arzneim.-Forsch., Vol. 37(4), pp. 498-502 (1987) and WO 
94/07875. 

A further class of piperazine compounds is useful for treatment and prophylaxis of cerebrovascular disorders, such 
is as cerebral stroke, cerebroarteriosclerosis, transient ischemic attacks, myocard ischemia and high blood pressure, 
see EP-A-126 480. 

The piperazine derivatives represented by formula (I) according to the present invention are novel compounds 
whose physiological activity has not yet been reported. 

In recent years, diseases of circulatory organs or in the cerebral region, such as hypertension, cardiac insufficiency, 
20 angina pectoris, apoplexy, cerebral infarction, Alzheimer's disease, and Parkinson's disease, have been increasing, 
and various drugs for prevention and treatment of these diseases have been developed. On the other hand, compounds 
with calmodulin inhibitory activity have been discovered, and some of them have been revealed to have antihyperten- 
sive activity and vasodilatory activity. 

25 SUMMARY OF THE INVENTION 

An object of the present invention is to provide a compound useful as treating agent for various diseases of circu- 
latory organs or the cerebral region, particularly those diseases caused by excessive activation of calmodulin. 

As a result of extensive investigations, the present inventors have succeeded in preparing novel piperazine deriv- 
30 atives represented by formula (I) shown below and salts thereof and have ascertained that these compounds have 
calmodulin inhibitory activity, antihypoxia activity, inhibitory activity on delayed neuronal death in the hippocampus of 
merions (Meriones shawi), and improving activity on cerebral edema. That is, the inventors have elucidated that the 
compounds of formula (I) exhibit not only calmodulin inhibitory activity but strong cerebral protective activity. 

The present invention relates to a compound represented by formula (I): 



35 



40 



55 




R - Z - N N-Q (I) 



Q represents 



a phenyl or naphthyl group, 

a heterocyclic group, selected from pyrrole, imidazole, pyrazole, pyridine, pyridazine, pyrimidine, pyrazine, indole, 
45 quinoline, isoquinoline, cinnoline, phthalazine, quinazoline, quinoxaline, naphthylidene, pyridopyridines, carba- 

zole, carboline, phenanthridine, acridine, thienyl, benzothienyl, f uryl, f uranyl, benzof uranyl, chromenyl, isothiazolyl, 
isoxazolyl, or oxazinyl, and the corresponding partially saturated or saturated groups, 
a diphenylmethyl group, 

an aralkyl group composed of an aryl group and an alkylene group having from 1 to 6 carbon atoms, 
so - an alkyl group having from 1 to 8 carbon atoms, 

or a cycloalkyl group having from 3 to 8 carbon atoms, 

wherein the above mentioned phenyl or naphthyl group, heterocyclic group, and the phenyl moiety of the diphenylmethyl 
group and aralkyl group may be substituted with one or more substituents selected from 



an alkyl group having from 1 to 6 carbon atoms, 
an alkoxyl group having from 1 to 6 carbon atoms, 
a trifluoromethyl group, 
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• a 2,2,2-trifiuoroethyl group, 

• a trifluoromethoxyl group, 

• a 2,2,2-trifluoroethoxyl group, 

• an alkylthio group having from 1 to 6 carbon atoms, 

5 • an alkylsulfinyl group having from 1 to 6 carbon atoms, 

• an alkylsulfonyl group having from 1 to 6 carbon atoms, 

• an alkanoyl group composed of an alkyl group having from 1 to 6 carbon atoms and a carbonyl group, 

• an alkanoyloxy group having from 2 to 7 carbon atoms, 

• an alkanoylamino group having from 2 to 7 carbon atoms, 
10 • an amino group, 

• a monoalkylamino group having from 1 to 6 carbon atoms in the alkyl moiety thereof, 

• a dialkylamino group having from 1 to 6 carbon atoms in each alkyl moiety thereof, 

• a hydroxyl group, 

• a halogen atom, 

is • a perfluoroalkyl group having from 2 to 6 carbon atoms, 

• a cyano group, 

• a nitro group, 

• a carboxyl group, 

• an alkoxycarbonyl group composed of an alkoxyl group having from 1 to 6 carbon atoms and a carbonyl group, 
20 • a tetrazolyl group, 

• a sulfamoyl group, 

• a methylenedioxy group, 

• an ethylenedioxy group, 

• a propylenedioxy group, 

25 • a morpholinosulfonyl group, 

• a piperazinosulfonyl group, 

• a 4-alkylpiperazinosulfonyl group having from 1 to 6 carbon atoms, 

• a 4-dialkylaminopiperidino group having from 1 to 6 carbon atoms in each alkyl moiety thereof, 

• a 4-monoalkylaminopiperidino group having from 1 to 6 carbon atoms in the alkyl moiety thereof, 
30 • and a 4-aminopiperidino group; 

R represents 

- a substituent having the following formula: 




(ID 



(HI) 



wherein R 1 and R 2 independently represent 
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• an alkyl group having from 1 to 6 carbon atoms, 

• an alkoxyl group having from 1 to 6 carbon atoms, 

• a trifluoromethyl group, 

• a 2,2,2-trifluoroethyl group, 
5 • a trifluoromethoxy! group, 

• a 2,2,2-trifluoroethoxyl group, 

• an alkylthio group having from 1 to 6 carbon atoms, 

• an alkylsulfinyl group having from 1 to 6 carbon atoms, 

• an alkylsulfonyl group having from 1 to 6 carbon atoms, 

w • an alkanoyl group composed of an alkyl group having from 1 to 6 carbon atoms and a carbonyl group, 

• an alkanoyloxy group having from 2 to 7 carbon atoms, 

• an alkanoylamino group having from 2 to 7 carbon atoms, 

• an amino group, 

• a monoalkylamino group having from 1 to 6 carbon atoms in the alkyl moiety thereof, 
is . a dialkylamino group having from 1 to 6 carbon atoms in each alkyl moiety thereof, 

• a hydroxyl group, 

• a halogen atom, 

• a perfluoroalkyl group having from 2 to 6 carbon atoms, 

• a cyano group, 
20 • a nitro group, 

• a carboxyl group, 

• an alkoxycarbonyl group composed of an alkoxyl group having from 1 to 6 carbon atoms and a carbonyl group, 

• atetrazolyl group, 

• a sulfamoyl group, 

2$ • a methylenedioxy group, 

• an ethylenedioxy group, 

• a morpholinosulfonyl group, 

• a piperazinosulfonyl group, 

• a 4-alkylpiperazinosuffonyl group having from 1 to 6 carbon atoms, 

30 . a 4-dialkylaminopiperidino group having from 1 to 6 carbon atoms in each alkyl moiety thereof, 

• a 4-monoalkylaminopiperidino group having from 1 to 6 carbon atoms in the alkyl moiety thereof, 

• or a 4-aminopiperidino group, and 



wherein the substituent G is selected from 



35 



an alkyl group having from 1 to 6 carbon atoms, 

• a substituted or unsubstituted phenyl group, 

• a benzoyl group with the phenyl moiety thereof substituted or unsubstituted, 

• a benzylcarbonyl group with the phenyl moiety thereof substituted or unsubstituted, 
40 • a benzoylmethyl group with the phenyl moiety thereof substituted or unsubstituted, 

• an a-hydroxybenzyl group with the phenyl moiety thereof substituted or unsubstituted, 

• a substituted or unsubstituted 5-membered aromatic heterocyclic group containing a nitrogen atom, an oxygen 
atom or a sulfur atom as a heteroatom (wherein, when a nitrogen atom is present as the heteroatom, this has a 
hydrogen atom or an alkyl group having from 1 to 6 carbon atoms, or is the site of bonding to the bicyclic nitrogen- 

45 containing heterocyclic group or the phenyl group), 

• a substituted or unsubstituted 5-membered aromatic heterocyclic group containing one nitrogen atom and, a ni- 
trogen atom, an oxygen atom or a sulfur atom as the second heteroatom (wherein, when a nitrogen atom is present 
as the second heteroatom, this has a hydrogen atom or an alkyl group having from 1 to 6 carbon atoms, or is the 
site of bonding to the bicyclic nitrogen-containing heterocyclic group or the phenyl group), 

so . a substituted or unsubstituted 5-membered aromatic heterocyclic group containing two nitrogen atoms and, a 
nitrogen atom, an oxygen atom or a sulfur atom as the third heteroatom (wherein, when a nitrogen atom is present 
as the third heteroatom, this has a hydrogen atom or an alkyl group having from 1 to 6 carbon atoms, or is the site 
of bonding to the bicyclic nitrogen-containing heterocyclic group or the phenyl group. 

• a substituted or unsubstituted 6-membered aromatic heterocyclic group containing one or two nitrogen atoms, 
ss • a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 5-membered aromatic 

heterocyclic group containing a nitrogen atom, an oxygen atom or a sulfur atom as a heteroatom (wherein, when 
a nitrogen atom is present as the heteroatom, this has a hydrogen atom or an alkyl group having from 1 to 6 carbon 
atoms) and an alkylene group of from t to 3 carbon atoms, 
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• a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 5-membered aromatic 
heterocyclic group containing one nitrogen atom and, a nitrogen atom, an oxygen atom or a sulfur atom as the 
second heteroatom (wherein, when a nitrogen atom is present as the second heteroatom, this has a hydrogen 
atom or an alkyl group having from 1 to 6 carbon atoms or is the site of bonding to the alkylene group) and an 

s alkylene group of from 1 to 3 carbon atoms. 

• a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 5-membered aromatic 
heterocyclic group containing two nitrogen atoms and, a nitrogen atom, an oxygen atom or a sulfur atom as the 
third heteroatom (wherein, when a nitrogen atom is present as the third heteroatom, this has a hydrogen atom or 
an alkyl group having from 1 to 6 carbon atoms or is the site of bonding to the alkylene group) and an alkylene 

10 group of from 1 to 3 carbon atoms, 

• a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 6-membered aromatic 
heterocyclic group containing one or two nitrogen atoms and an alkylene group of from 1 to 3 carbon atoms, 

• a phenylhydroxyalkyl group composed of an alkylene group having one hydroxyl group and 2 to 3 carbon atoms 
and a substituted or unsubstituted phenyl group, 

15 • a 2-phenylethenyl group wherein the phenyl group may be substituted, 

• a 2-phenylethynyl group wherein the phenyl group may be substituted, 

• a tetrazolyl group, 

• a morpholino group, 

• an alkanoylamino group having from 2 to 7 carbon atoms, 

20 • a tetrazolylalkyl group composed of a tetrazolyl group and an alkylene group having from 1 to 3 carbon atoms 
wherein the alkylene group is bonded to the carbon atom or nitrogen atom of the tetrazolyl group, 

• a morpholinoaikyl group composed of a morpholino group and an alkylene group having from 1 to 3 carbon atoms, 

• a 4-alkoxycarbonylcyclohexyl group having from 1 to 6 carbon atoms in the alkoxyl group thereof, 

• an alkoxycarbonyl group having from 1 to 6 carbon atoms in the alkoxyl moiety thereof, 

25 • an alkoxycarbonylalkyl group composed of an alkoxyl group having from 1 to 6 carbon atoms and an alkylene 
group having from 1 to 3 carbon atoms, 

• a 1 -alkylindol-2-yl group having from 1 to 6 carbon atoms in the alkyl moiety thereof wherein the indole moiety 
may further be substituted, 

• a substituted or unsubstituted pyrrolidon-1 -yl group, 
30 • a 2-guanidinothiazolyl group, 

• a (2-guanidinothiazolyl)alkyl group composed of a 2-guanidinothiazolyl group and an alkylene group having from 
1 to 3 carbon atoms, 

• a substituted or unsubstituted 1 ,4-dihydropyridyl group, 

• a (4-alkylpiperazino)alkyl group composed of a 4-alkylpiperazine group having an alkyl group of from 1 to 6 carbon 
35 atoms and an alkylene group of from 1 to 6 carbon atoms, 

• a [4-(morpholinosulfonyl)phenyl]alkyl group composed of a 4-(morpholinosulfonyl)phenyl group and an alkylene 
group of from 1 to 6 carbon atoms, 

• a [4-(piperazinosulfonyl)phenyl]alkyl group composed of a 4-(piperazinosulfony!)phenyl group and an alkylene 
group of from 1 to 6 carbon atoms, 

40 • a [4-(4-alkylpiperazinosulfonyl)phenyi]alkyl group composed of a 4-(4-alkylpiperazinosulfonyl)-phenyl group 
wherein the alkyl group on the piperazino group is that of from 1 to 6 carbon atoms, and an alkylene group of from 
1 to 6 carbon atoms, 

• an alkoxycarbonylalkyl group composed of an alkoxyl group of from t to 6 carbon atoms and a carbonyl group 
and an alkylene group of from 1 to 6 carbon atoms, 

45 • a carboxyalkyl group comosed of a carboxyl group and an alkylene group of from 1 to 6 carbon atoms, 

• a [4-(4-dialkylaminopiperidino)phenyl]alkyl group composed of a phenyl group having a 4-dialkylaminopiperidino 
group at 4-position, wherein each of the alkyl moiety of the dialkylamino group has from 1 to 6 carbon atoms 
independently, and an alkylene group of from 1 to 6 carbon atoms, 

• a [4-(4-monoalkylaminopiperidino)phenyl]alkyl group composed of a phenyl group having a 4-monoalkylaminopi- 
50 peridino group at 4-position, wherein the alkyl moiety of the monoalkylamino group has from 1 to 6 carbon atoms, 

and an alkylene group of from 1 to 6 carbon atoms, 

• a [4-(4-aminopiperidino)phenyl]alkyl group composed of a phenyl group having a 4-aminopiperidino group at 4-po- 
sition and an alkylene group of from 1 to 6 carbon atoms, 

• a (4-dialkylaminopiperidino)alkyl group composed of a 4-dialkylaminopiperidino group, wherein each of the alkyl 
55 moiety of the dialkylamino group has from 1 to 6 carbon atoms independently, and an alkylene group of from 1 to 

6 carbon atoms, 

• a (4-alkytaminopiperidino)alkyl group composed of a 4-alkylaminopiperidino group, wherein the alkyl moiety of the 
alkylamino group has from 1 to 6 carbon atoms, and an alkylene group of from 1 to 6 carbon atoms, 
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• a (4-aminopiperidino)alkyl group composed of a 4-aminopiperidino group and an alkylene group of from 1 to 6 
carbon atoms, 

• a phenylalkyl group composed of a substituted or unsubstituted phenyl group and an alkylene group of from 1 to 
6 carbon atoms, and 

5 • a hydrogen atom; 

wherein in case the substituent G has a substituent(s), the substituent(s) is (are) selected from 

an alkyl group having from 1 to 6 carbon atoms, 
10 an alkoxyl group having from 1 to 6 carbon atoms, 

•• a trifluoromethyl group, 

a 2,2,2-trifluoroethyl group, ( 
•• a trifluoromethoxyl group, 
a 2,2,2-trifluoroethoxyl group, 
is an alkylthio group having from 1 to 6 carbon atoms, 

•• an alkylsulfinyl group having from 1 to 6 carbon atoms, 
an alkylsulfonyl group having from 1 to 6 carbon atoms, 

an alkanoyl group composed of an alkyl group having from 1 to 6 carbon atoms and a carbonyl group, 
an alkanoyloxy group having from 2 to 7 carbon atoms, 
20 •• an alkanoylamino group having from 2 to 7 carbon atoms, 
an amino group, 

a monoalkylamino group having from 1 to 6 carbon atoms in the alkyl moiety thereof, 

a dialkylamino group having from 1 to 6 carbon atoms in each alkyl moiety thereof, 

a hydroxyl group, 
25 - a halogen atom, 

a perfluoroalkyl group having from 2 to 6 carbon atoms, 
•• a cyano group, 
•• a nitro group, 

a carboxyl group, 

30 an alkoxycarbonyl group composed of an alkoxyl group having from 1 to 6 carbon atoms and a carbonyl group, 

a tetrazolyl group, 

a sulfamoyl group, 

a methylenedioxy group, 

an ethylenedioxy group, 
35 a morpholinosulfonyl group, 

a piperazinosulfonyl group, 

a 4-alkylpiperazinosulfonyl group having from 1 to 6 carbon atoms, 

a 4-dialkylaminopiperidino group having from 1 to 6 carbon atoms in each alkyl moiety thereof, 
a 4-monoalkylaminopiperidino group having from 1 to 6 carbon atoms in the alkyl moiety thereof, and 
40 a 4-aminopiperidino group; 

and Z represents 

an alkylene group having from 1 to 3 carbon atoms, 
45 - an alkenylene group having from 2 to 4 carbon atoms, 

an alkylene group having one hydroxyl group and from 1 to 3 carbon atoms, 
a carbonyl group, 

- an alkylene group containing a carbonyl group at one end or on the middle of the carbon chain thereof, or 
an oxalyl group; 

so 

or a salt thereof. 

Preferably the substituent R has a structure represented by the following formula: 



55 
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20 



40 



This invention preferably relates to a compound of formula (I), wherein the substituent Q is a phenyl group having 
at least one substituent at the meta-position of the connecting position of the phenyl group to the piperazine moiety. 
This invention further preferably relates to a compound of formula (I), wherein the meta-substituent of the phenyl 
25 group for the substituent Q is a halogen atom. 

Preferably Q is a 2-methyl-3-chlorophenyl group. 

This invention further preferably relates to a compound of formula (I), wherein Z is the alkylene group having 2 or 
3 carbon atoms, in particular 2 carbon atoms. 

This invention further preferably relates to a compound of formula (I), wherein the substituent R has a 5,6-dimeth- 
30 oxy-1 H-indazole moiety, in particular a 5,6-methylenedioxy-1 H-indazole moiety. 

The substituent G on R is preferably a member selected from a group of a 3,4-dimethoxybenzyl group, 4-imida- 
zolylmethyl group, a 2-pyridylmethyl group, 3-pyridylmethyl group and a 4-pyridylmethyl group. 

This invention further relates to a compound of formula (I), wherein the substituent R has a 2-substituted- 
4,5-dimethoxy-phenyl moiety. 

3S This invention further relates to a compound of formula (I), wherein the substituent R has a 2-substituted-4,5-meth- 

ylenedioxyphenyl moiety. 

The present invention also relates to a treating agent for a circulatory disease or a disease in the cerebral region 
which contains the novel piperazine derivative represented by formula (I) or a salt thereof and exhibits calmodulin 
inhibitory activity. 



DETAILED DESCRIPTION OF THE INVENTION 



The salts of the compound of formula (I) typically include acid addition salts. Acids for preparing the acid addition 
salts of the compound of formula (I) may be organic or inorganic and include hydrochloric acid, sulfuric acid, nitric acid, 
45 phosphoric acid, carboxylic acids (e.g., acetic acid, propionic acid, lactic acid, maleic acid, and fumaric acid), and 
sulfonic acids (e.g., methanesulfonic acid, benzenesulfonic acid, and toluenesulfonic acid). As a matter of course, the 
compound of formula (I) can be administered to humans in the form of an acid addition salt as far as the salt-forming 
acid is harmless to humans. 

In case when a compound of the present invention of formula (I) have an acidic substituent, such a compound 
so may be converted to a salt with an organic or an inorganic bases. And the compound of the present invention or the 
salts thereof may form as hydrate(s). 

The compound according to the present invention consists of a piperazine ring with a partial structure represented 
by Q bonded to one nitrogen atom thereof and a partial structure represented by R bonded to the other nitrogen atom 
via a connecting group represented by Z. 
ss Partial structure Q is a substituent selected from (1) an aryl group, (2) a heterocyclic group, (3) a diarylmethyl 

group, (4) an aralkyl group having from 1 to 6 carbon atoms in the alkyi moiety thereof, (5) an alkyl group having from 
1 to 8 carbon atoms, and (6) a cycloalkyl group having from 3 to 8 carbon atoms. 

The aryl group (1) is a substituent derived from an aromatic compound, such as a phenyl group or a naphthyl 
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group. While the term "aromatic compound" as noted above includes heterocyclic aromatic compounds, the substituent 
derived from aromatic hydrocarbon compounds are especially preferable aryl groups for the present invention. 

The heterocyclic group (2) is a substituent derived from a heterocyclic compound, preferably a nitrogen -containing 
heterocyclic compound. While the term "nitrogen-containing heterocyclic compound" as noted above includes aromatic 

s ones, partially saturated ones, saturated ones, the heterocyclic group as Q is preferably the one derived from an 
aromatic nitrogen-containing heterocyclic compound, such as pyrrole, imidazole, pyrazole, pyridine, pyridazine, pyri- 
midine, pyrazine, indole, quinoline, isoquinoline, cinnoline, phthalazine, quinazoline, quinoxaline, naphthylidene, pyri- 
dopyridines, carbazole, carboline, phenanthridine, and acridine. Preferred of these nitrogen -containing aromatic het- 
erocyclic groups are pyridyl, pyrimidyl and isoquinolyl groups. 

10 Besides the nitrogen-containing heterocyclic group, the heterocyclic group (2) includes those containing an oxygen 

atom or a sulfur atom, which may be saturated, partially saturated or aromatic. Examples are thienyl, benzothienyl, 
f uryl, f uranyl, benzofuranyl, and chromenyl groups, with a benzofuranyl group and a dihydrobenzof uranyl group being 
preferred. 

Additionally, the heterocyclic group (2) may be a heterocyclic group containing two or more different hetero atoms, 
is such as an isothiazolyl group, an isoxazolyl group or an oxazinyl group. 

The diarylmethyl group (3) is a substituent in which two hydrogen atoms of a methyl group are each replaced by 
an aryl group. The aryl group is selected from those enumerated above. The most typical diarylmethyl group is a 
diphenylmethyl group. 

The aralkyl group (4) is a substituent in which an alkylene group having from 1 to 6 carbon atoms is bonded at 
20 one end thereof to the above-mentioned aryl group, typically including a benzyl group and a phenethyl group. 

The alkyl group (5), which contains from 1 to 8 carbon atoms, may have a straight chain structure or a branched 
- structure. 

The cycloalkyl group (6), which contains from 3 to 8 carbon atoms, includes a cyclopropyl group, a cyclobutyl 
group, a cyclopentyl group, a cyclohexyl group, and a cyclooctyl group. 
25 Each of the substituents (1 ) to (6) mentioned above as Q, particularly the aryl group, heterocyclic group, and the 

aryl moiety of the diarylmethyl group, may be substituted with one or more substituents selected from the following 
groups. 

1 . An alkyl group having from 1 to 6 carbon atoms, which may be straight or branched, or cyclic. 
30 2. An alkoxyl group having from 1 to 6 carbon atoms, the alkyl moiety of which may be straight, branched or cyclic. 

3. A trifluoromethyl group and a 2,2,2-trifluoroethyl group. 

4. A trifluoromethoxyl group and a 2,2,2-trifluoroethoxyl group. 

5. An alkylthio group composed of an alkyl group having from 1 to 6 carbon atoms and a sulfur atom as represented 
by a structural formula: 



35 



45 



50 



55 



alkyl-S-, 



the alkyl group of which may be straight, branched or cyclic. 
40 6. An alkylsulfinyl group derived from the above-mentioned alkylthio group by oxidizing the sulfur atom with one 

oxygen atom as represented by a structural formula: 



alkyl-SO-. 

7. An alkylsulfonyl group derived from the above-mentioned alkylthio group by oxidizing the sulfur atom with two 
oxygen atoms as represented by a structural formula: 

alkyl-S0 2 -. 

8. An alkanoyl group derived from an aliphatic carboxylic acid by removing the hydroxyl group from the carboxyl 
group thereof, as represented by a structural formula: 

alkyl-CO-. 



9. An alkanoyloxy group derived from oxygen and the above-mentioned alkanoyl group or by hydrogen removal 



8 



EP0 624 584 B1 



from the. carboxyl group of an aliphatic carboxylic acid, as represented by a structural formula: 

alkyl-CO-O-. 

s 

1 0. An alkanoylamino group derived by replacing one of the two hydrogen atoms of an amino group with an alkanoy I 
group, as represented by a structural formula: 

alkyl-CO-Nhk 

10 

11. An amino group. 

12. A monoalkylamino group derived by replacing one of the two hydrogen atoms of an amino group with an alkyl 
group. 

is 13. A dialkylamino group derived by replacing each of the two hydrogen atoms of an amino group with an alkyl 

group. 

14. A hydroxy I group. 

15. A halogen atom. 

16. A perfluoroalkyl group composed of a straight chain, branched or cyclic alkyl group with all the hydrogen atoms 
20 replaced with fluorine atoms. 

17. Acyano group. 

18. Anitrogroup. 

1 9. A carboxyl group. 

20. An alkoxycarbonyl group composed of a straight chain, branched or cyclic alkyl group and a carbonyl group, 
25 connected via an oxygen atom, as represented by a structural formula: 

alkyl-O-CO-. 

30 21 . A tetrazolyl group, a 5-membered heterocyclic group. 

22. A sulfamoyl group. 

23. A methylenedioxy group, an ethylenedioxy group, and a propylenedioxy group, represented by a structural 
formula: 

35 -0-(CH 2 ) q -0- 

wherein q is 1 , 2 to 3, and the carbon atoms (where q is 2 or 3) to which the two oxygen atoms are each bonded 
are adjacent to each other. 
ao 24. A morpholinosulfonyl group, represented by a structural formula: 

morpholino(or 4-morpholinyl )-S0 2 -. 

45 25. A piperazinosulfonyl group, represented by a structural formula: 

(1-piperazinyl)-S0 2 -. 

so 26. A 4-alkylpiperazinosulfonyl group composed of 4-atkylpiperazinyl group and sulfonyl group wherein the alkyl 

group at 4-position has from 1 to 6 carbon atoms, represented by a structural formula: 

(4-alkyl-piperazin-1 -yl)-S0 2 -. 

55 

27. A 4-dialkylaminopiperidino group; a piperidine group having a dialkylamino group at 4-position thereof, 
wherein each of the alkyl moiety of the dialkylamino group has from 1 to 6 carbon atoms independently. 

28. A 4-monoalkylaminopiperidino group; a piperidine group having an alkylamino group at 4-position thereof, 
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wherein the alkyl moiety of the alkylamino group has from 1 to 6 carbon atoms. 

29. A 4-aminopiperidino group; a piperidine group having an amino group at 4-position thereof. 

Where the group Q has two or more substituents, the plural substituents may be the same or different. 
5 These substituents may be on the alkyl group (or moiety) or cycloalkyl group (or moiety) of Q. 

To the other nitrogen atom of the piperazine moiety is bonded a partial structure R (i.e., (1) a bicyclic nitrogen- 
containing heterocyclic group or (2) a phenyl group) via a connecting group Z (i.e., (1 ) an alkylene group having from 
1 to 3 carbon atoms, (2) an alkenylene group having from 2 to 4 carbon atoms, (3) an alkylene group having from 1 to 
3 carbon atoms and one hydroxyl group, (4) a carbonyl group, (5) an alkylene group having one or two carbon atoms 
10 and containing one carbonyl group at the end or middle of the carbon chain thereof, or (6) an oxalyl group). 
The alkylene group (1 ) as Z is represented by a structural formula: 

-(CH 2 ) r -, 

15 

wherein r is 1 , 2, or 3. 

The alkenylene group (2) as Z has one carbon-carbon double bond either at the terminal or in the middle of the 
carbon chain. 

The alkylene group (3) having one hydroxyl group and from 1 to 3 carbon atoms has its hydroxyl group bonded to 
20 either the terminal or the middle of the carbon chain. 
The carbonyl group (4) has a structural formula: 

-CO-. 

25 

The alkylene group (5) having one carbonyl group at the end or in the middle of the carbon chain has a structural 
formula: 

-CO-CIV, -CHL-CO-, -CO-CH 2 -CH 2 -, -CH 2 -CO-CH 2 - or -CH 2 -CH 2 -CO-. 

30 2 2 

The oxalyl group (6) has a structural formula: 

-CO-CO-. 

35 

The partial structure as R is (1) a bicyclic nitrogen-containing heterocyclic group or (2) a phenyl group. 

The bicyclic heterocyclic group (1 ) as R is structurally characterized in that: (i) a 6-membered ring and a 5-mem- 
bered ring are fused, (ii) there are one or two nitrogen atoms, which is/are on the 5-membered ring, (iii) the nitrogen- 
40 containing ring may be an aromatic ring or a saturated ring, and (iv) where the ring containing the nitrogen atom(s) is 
saturated, that ring may contain a ketone moiety. 

The bicyclic heterocyclic group having such structural characteristics (i) to (iv) includes those derived from indole, 
isoindole, indazole, and benz[d] imidazole. Those having a nitrogen atom between two condensed rings, such as those 
derived from indolizine, benzo[a]pyrazole, benzo[e]pyrazole, benz[a]imidazole and benz[e]imidazole, are also includ- 
45 ed. The bicyclic nitrogen -containing heterocyclic group (1 ) is bonded to the connecting group, Z, at the nitrogen atom 
or carbon atom of the 5-membered ring thereof. 

Specific examples of the bicyclic heterocyclic group (1) as R are indol-1-yl, indol-2-yl, indol-3-yl, 2,3-dihydroindol- 
1-yl, 2,3-dihydroindol-2-yl, 2,3-dihydroindol-3-yl, 3H-indol-2-yl, 3H-indol-3-yl, 2-oxoindol-1-yl, 2-oxoindol-3-yl, indazol- 
1-yli indazol-3-yl, 2,3-dihydroindazol-1-yl, 2,3-dihydroindazol-2-yl, 2,3-dihydroindazol-3-yl, 3H-indazoI-3-yl, 2,3-dihy- 
so dro-3-oxoindazol'-1-yl, 2, 3-dihydro-3-oxoindazol-2-yl, isoindol-1-yl, isoindol-2-yl, isoindol-3-yl, 1,3-dihydroisoindol-1-yl, 
1 ,3-dihydroisoindol-2-yl, 1 ,3-dihydroisoindol-3-yl, 1 ,3-dihydro-3-oxoisoindol-1 -yl, 1 ,3-dihydro-3-oxoisoindol-2-yl, 
l!3-dihydro-1-oxoisoindol-2-yl, 1,3-dihydro-1-oxoisoindol-3-yl, benz[d]imidazol-1-yl, benz[d]imidazol-2-yl, 2,3-dihyd- 
robenz[d]imidazol-1-yl, 2,3-dihydrobenz[d]imidazol-2-yl, and 2,3-dihydro-2-oxobenz[d]imidazol-1-yl groups. 

The bicyclic nitrogen-containing heterocyclic group (1) or phenyl group (2) as R is substituted with one or more 
55 substituents selected from the following groups. The two or more substituents may be the same or different. The 
substituent of the phenyl group (2) is preferably on the carbon atom adjacent to the carbon atom bonded to Z. The 
substituent of the bicyclic nitrogen-containing heterocyclic group (1 ) is preferably on the nitrogen atom or carbon atom 
of the nitrogen-containing 5-membered ring. 
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1 . A straight chain, branched or cyclic alkyl group having from 1 to 6 carbon atoms. 

2. A substituted or unsubstituted phenyl group. 

3. A benzoyl group the phenyl moiety of which may be substituted. 

4. A benzylcarbonyl group the phenyl moiety ot which may be substituted. 
$ 5. A benzoylmethyl group the phenyl moiety of which may be substituted. 

6. An a-hydroxybenzyl group the phenyl moiety of which may be substituted. 

7. A substituted or unsubstituted 5-membered aromatic heterocyclic group containing a nitrogen atom, an oxygen 
atom or a sulfur atom as a hetero atom (wherein a nitrogen atom is present as a hetero atom, this has a hydrogen 
atom or an alkyl group having from 1 to 6 carbon atoms, or it is the site for bonding to the bicyclic nitrogen -containing 

10 heterocyclic group (1 ) or phenyl group (2)), such as a pyrrolyl group, a f uryl group or a thienyl group. This substituent 

may be bonded to the bicyclic nitrogen-containing heterocyclic group (1) or phenyl group (2) at any of possible 
sites thereof. 

8. A substituted or unsubstituted 5-membered aromatic heterocyclic group containing one nitrogen atom and, as 
a second hetero atom, a nitrogen atom, an oxygen atom or a suffur atom (wherein a nitrogen atom is present as 

is the second hetero atom, this has a hydrogen atom or an alkyl group having from 1 to 6 carbon atoms, or it is the 

site of bonding to the bicyclic nitrogen-containing heterocyclic group (1) or phenyl group (2)), such as a pyrazolyl 
group, an imidazolyl group, a thiazolyl group, an isothiazolyl group, an oxazolyl group, or an isoxazolyl group. This 
substituent may be bonded to the bicyclic nitrogen-containing heterocyclic group (1 ) or phenyl group (2) at any of 
possible sites thereof. 

20 9. A substituted or unsubstituted 5-membered aromatic heterocyclic group containing two nitrogen atoms and, as 

a third hetero atom, a nitrogen atom, an oxygen atom or a sulfur atom (wherein a nitrogen atom is present as the 
third hetero atom, this has a hydrogen atom or an alkyl group having from 1 to 6 carbon atoms, or it is the site of 
bonding to the bicyclic nitrogen-containing heterocyclic group (2) or phenyl group (2)), such as a 1,2,3-triazolyl 
group, a 1 ,2,4-triazolyl group, a 1,2, -3-th iadiazyl group, a 1,2,4-thiadiazyl group, a 1,2,5-thiadiazyl group, a 

25 1,3,4-thiadiazyl group, a 1,2,3-oxadiazyl group, a 1,2,4-oxadiazyl group, a 1,2,5-oxadiazyl group, or a 1,3,4-oxa- 

diazyl group. This substituent may be bonded to the bicyclic nitrogen-containing heterocyclic group (1 ) or phenyl 
group (2) at any of possible sites thereof. 

10. A substituted or unsubstituted 6-membered aromatic heterocyclic ring containing one or two nitrogen atoms, 
such as a pyridyl group, a pyridazinyl group, a pyrimidyl group, or a pyrazinyl group. This substituent may be 

30 bonded to the bicyclic nitrogen-containing heterocyclic group ( 1 ) or phenyl group (2) at any of possible sites thereof. 

11 . A heterocyclic group-substituted alkyl group composed of a substituted or unsubstituted 5-membered aromatic 
heterocyclic group containing a nitrogen atom, an oxygen atom or a sulfur atom as a hetero atom and an alkylene 
group having from 1 to 3 carbon atoms (wherein a nitrogen atom is present as a hetero atom, this has a hydrogen 
atom or an alkyl group having from 1 to 6 carbon atoms), such as a pyrrolyl-substituted methyl, ethyl or propyl 

35 group, a thienyl-substituted methyl, ethyl or propyl group, or a furyl-substituted methyl, ethyl or propyl group. The 

alkylene group may be bonded to any of possible sites of the heterocyclic ring. 

12. A heterocyclic group-substituted alkyl group composed of a substituted or unsubstituted 5-membered aromatic 
heterocyclic ring containing one nitrogen atom as a first hetero atom and, as a second hetero atom, a nitrogen 
atom, an oxygen atom or a sulfur atom and an alkylene group having from 1 to 3 carbon atoms (wherein a nitrogen 

40 atom is present as the second hetero atom, this has a hydrogen atom or an alkyl group having from 1 to 6 carbon 

atoms or is bonded to the alkylene group), such as a pyrazolyi-substituted methyl, ethyl or propyl group, an imi- 
dazolyl-substituted methyl, ethyl or propyl group, a thiazolyl-substituted methyl, ethyl or propyl group, or an oxa- 
zolyl-substituted methyl, ethyl or propyl group. The alkylene group may be bonded to any of possible sites of the 
heterocyclic ring. 

45 1 3. A heterocyclic group-substituted alkyl group composed of a substituted or unsubstituted 5-membered aromatic 

heterocyclic ring containing two nitrogen atoms as first and second hetero atoms and, as a third hetero atom, a 
nitrogen atom, an oxygen atom or a sulfur atom and an alkylene group having from 1 to 3 carbon atoms (wherein 
a nitrogen atom is present as the third hetero atom, this has a hydrogen atom or an alkyl group having from 1 to 
6 carbon atoms or is bonded to the alkylene group), such as a 1 ,2,3-triazolyl-substituted methyl, ethyl or propyl 

so group, a 1 ,2,4-triazolyl-substituted methyl, ethyl or propyl group, a 1,2, 3-th iadiazyl-substituted methyl, ethyl or 

propyl group, a 1 ,2,4-thiadiazyl-substituted methyl, ethyl or propyl group, a 1 ,2,5-thiadiazyl-substituted methyl, 
ethyl or propyl group, a 1 ,3,4-thiadiazyl-substituted methyl, ethyl or propyl group, a 1 ,2,3-oxadiazyl-substituted 
methyl, ethyl or propyl group, a 1,2,4-oxadiazyl-substituted methyl, ethyl or propyl group, a 1,2,5-oxadiazyl-sub- 
strtuted methyl, ethyl or propyl group, or a 1 ,3,4-oxadiazyl-substituted methyl, ethyl or propyl group. The alkylene 

55 group may be bonded to any of possible sites of the heterocyclic ring. 

1 4. A heterocyclic group-substituted alkyl group composed of a substituted or unsubstituted 6-membered aromatic 
heterocyclic ring containing one or two nitrogen atoms and an alkylene group having from 1 to 3 carbon atoms, 
such as a pyridyl-substituted methyl, ethyl or propyl group, a pyridazinyl-substituted methyl, ethyl or propyl group, 
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a pyrimidyl-substituted methyl, ethyl or propyl group, or a pyrazinyl-substituted methyl, ethyl or propyl group. The 
alkylene group may be bonded to any of possible sites of the heterocyclic ring. 

15. A phenylhydroxyalkyl group composed of an alkylene group having one hydroxyl group and 2 to 3 carbon 
atoms and a substituted or unsubstituted phenyl group, such as a 1-hydroxy-2-phenylethyl group, a 2-hydroxy- 
2-phenylethyl-group, a 1 -hydroxy-3-phenyl propyl group, a 2-hydroxy-3-phenylpropyl group or a 3-hydroxy-3-phe- 
nylpropyl group. 

16. A 2-phenylethynyl group wherein the phenyl group may be substituted. 

17. A tetrazolyl group. 

18. A morpholino group. 

1 9. An alkanoylamino group having from 2 to 7 carbon atoms. 

20. A tetrazolylalkyl group composed of a tetrazolyl group and an alkylene group having from 1 to 3 carbon atoms, 
wherein the alkylene group is bonded to the carbon atom or nitrogen atom of the tetrazolyl group, such as a 
tetrazolylmethyl group, a tetrazolylethyl group or a tetrazolylpropyl group. 

21. A morpholinoalkyl group composed of a morpholino group and an alkylene group having from 1 to 3 carbon 
atoms, such as a morphoiinomethyl group, a morpholinoethyl group or a morpholinopropyl group. 

22. A 4-alkoxycarbonylcyclohexyl group having from 1 to 6 carbon atoms in the alkoxy moiety thereof, wherein the 
alkoxycarbonyl moiety and the bond at the 1 -position may have a trans-structure or a cis-structure or may be in 
axial or equatorial positions. 

23. An alkoxycarbonyl group having from 1 to 6 carbon atoms in the alkoxy moiety thereof. 

24. An alkoxycarbonylalkyl group composed of an alkoxycarbonyl group having from 1 to 6 carbon atoms in the 
alkoxy moiety thereof and an alkylene group having from 1 to 3 carbon atoms, such as an alkoxycarbonylmethyl 
group, an alkoxycarbonylethyl group or an alkoxycarbonylpropyl group. 

25. A 1 -alkylindol-2-yl group wherein the alkyl moiety has from 1 to 6 carbon atoms and the indole ring may further 
be substituted. 

26. A substituted or unsubstituted pyrrolidone-1 -yl group wherein the oxo moiety is at the 2- or 3-position, and the 
pyrrolidine moiety may be substituted, especially by alkyl group(s). 

27. A 2-guanidinothiazolyl group. 

28. A (2-guanidinothiazolyl)-alkyl group composed of a 2-guanidinothiazolyl group and an alkylene group having 
from 1 to 3 carbon atoms. 

29. A substituted or unsubstituted 1 ,4-dihydropyridyl group wherein the substituent includes an alkyl group and a 
carboxyl group, such as a 2,6-bis(methoxycarbonyl)-3,5-dimethyl-1 ,4-dihydropyridyl group. 

30. A 4-alkyl-piperazino-alkyl group composed of a 4-alkylpiperazine having an alkyl group of from 1 to 6 carbon 
atom and an alkylene group of from 1 to 6 carbon atoms. The examples are; a 4-methylpiperazinomethyl group, 
a 4-ethylpiperazinomethyl group, a 4-propylpiperazinomethyl group, a 2-(4-methylpiperazino)ethyl group, a 2- 
(4-ethylpiperazino)ethyl group and a 2-(4-propylpiperazino)-ethyl group, and the like. 

31 . A 4-(morpholinosulfonyI)phenylalkyl group composed of 4-(morpholinosulfonyl)phenyl group and an alkylene 
group of from 1 to 6 carbon atoms. The examples are; a 4-(morpholinosulfonyl)phenylmethyl group, a 2-[4-(mor- 
pholinosulfonyl)phenyl)ethyl group, a 3-[4-(morpholinosulfonyl)phenyl]propyl group, and the like. 

32. A 4-(piperazinosulfonyl)phenylalkyl group composed of 4-(piperazinosulfonyl)phenyl group and an alkylene 
group of from 1 to 6 carbon atoms. The examples are; a 4-(piperazinosulfonyl)phenylmethyl group, a 2-[4-(piper- 
azinosulfonyl)phenyl]ethyl group, a 3-[4-(piperazinosulfonyl)phenyl]propyl group, and the like. 

33. A 4-(4-alkylpiperazinosulfonyl)phenylalkyl group composed of 4-(4-alkylpiperazinosulfonyl)phenyl group, 
wherein the alkyl group on piperazino group is that of from 1 to 6 carbon atoms, and an alkylene group of from 1 
to 6 carbon atoms. The examples are; a 4-(4-methylpiperazinosulfonyl)phenytmethyl group, a 2-[4-(4-methylpiper- 
azinosulfonyl)phenyl]ethyl group, a 3-[4-(4-methylpiperazinosulfonyl)phenyl]propyl group, and the like. 

34. An alkoxycarbonylalkyl group composed of an alkoxy group of from 1 to 6 carbon atoms and a carbonyl group 
and an alkylene group of from 1 to 6 carbon atoms. The examples are; a methoxycarbonylmethyl group, an ethox- 
ycarbonylmethyl group, a propoxycarbonylmethyl group, a 2-(methoxycarbonyl)ethyl group, a 2-(ethoxycarbonyl) 
ethyl group, a 2-(propoxycarbonyl)ethyl group, and the like. 

35. A carboxyalkyl group composed of a carboxyl group and an alkylene group of from 1 to 6 carbon atoms. The 
examples are; a carboxymethyl group, a 2-carboxyethyethyl group, 3-carboxypropyl group, 4-carboxy butyl group, 
5-carboxy-pentyl group and 6-carboxyhexyl group. 

36. A 4-[(4-dialkylaminopiperidino)]phenylalkyl group composed of a phenyl group having a 4-dialkylaminopipe- 
ridino group, wherein the alkyl groups of dialkylamino group are those of from 1 to 6 carbon atoms independently, 
at 4-position and an alkylene group of from 1 to 6 carbon atoms. The examples are; a [4-(4-dimethylaminopipe- 
ridino)phenyl]methyl group, a 2-[4-(4-dimethylaminopiperidino)phenyl)ethyl group, a 3-[4-(4-dimethylaminopipe- 
ridino)phenyl]propyl group, a [4-[4-(N-methyl-N-ethylamino)piperidino]phenyl]methyl group, a [4-(4-diethylamino- 
piperidino)phenyl]methyl group, and the like. 
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37. A 4-[(4-monoalkylaminopiperidino)]pheny!alkyl group composed of a phenyl group having a 4-monoalkylami- 
nopiperidino group, wherein the alkyl group of monomethylamino group is that of from 1 to 6 carbon atoms, at 
4-position and an alkylene group of from 1 to 6 carbon atoms. The examples are; a [4-(4-methylaminopiperidino) 
phenyl]methyl group, a 2-[4-(4-methylaminopiperidino)phenyl]ethyl group, a 3-[4-(4-methylaminopiperidino)phe- 
nyl]propyl group, a [4-(4-ethylaminopiperidino)phenyl]methyl group, a 2-[4-(4-ethylaminopiperidino)phenyl]ethyl 
group, a 3-[4-(4-ethylaminopiperidino)phenyl]propyl group, and the like. 

38. A 4-[(4-aminopiperidino)]phenylalkyl group composed of a phenyl group having a 4-aminopiperidino group at 
4-position and an alkylene group of from 1 to 6 carbon atoms. The examples are; a [4-(4-aminopiperidino)-phenyl] 
methyl group, a 2-[4-(4-aminopiperidino)phenyl]-ethyl group, a 3-[4-(4-aminopiperidino)phenyl]propyl group, and 
the like. 

39. A (4-dialkylaminopiperidino)alkyl group composed of a 4-dialkylaminopiperidino group, wherein the alkyl groups 
of dialkylamino group are those of from 1 to 6 carbon atoms independently, and an alkylene group of from 1 to 6 
carbon atoms. The examples are; a (4-dimethylaminopiperidino)methyl group, a 2-(4-dimethylaminopiperidino)- 
ethyl group, a 3-(4-dimethyIaminopiperidino)propyl group, a 4-[(N-methyl-N-ethylamino)piperidino]methyl group, 
a (4-diethylaminopiperidino)methyl group, and the like. 

40. A (4-alkylaminopiperidino)alkyl group composed of a 4-alkylaminopiperidino group, wherein the alkyl group of 
monomethylamino group is that of from 1 to 6 carbon atoms, and an alkylene group of from 1 to 6 carbon atoms. 
The examples are; a (4-methylaminopiperidino)methyl group, a 2-(4-methylaminopiperidino)ethyl group, a 3- 
(4-methylaminopiperidino)propyl group, a (4-ethylaminopiperidino)methyl group, a 2-(4-ethylaminopiperidino)- 
ethyl group, a 3-(4-ethylaminopiperidino)propyi group, and the like. 

41. A (4-aminopiperidino)alkyl group composed of a 4-aminopiperidino group (4-aminopiperidin-1-yl group) and 
an alkylene group of from 1 to 6 carbon atoms. The examples are; a (4-aminopiperidino)methyl group, a 2-(4-ami- 
nopiperidino)ethyl group, a 3-(4-aminopiperidino)-propyl group, and the like. 

42. A hydrogen atom. 

Where the above-mentioned substituents 1 to 42 are substituted, they are substituted with one or more of the 
following groups which may be the same or different. 

1 . An alkyl group having from 1 to 6 carbon atoms. 

2. An alkoxyl group having from 1 to 6 carbon atoms. 

3. A trifluoromethyl group and a 2,2,2-trifluoroethyl group. 

4. A trifluoromethoxyl group and a 2,2,2-trifluoroethoxyl group. 

5. An alkylthio group having from 1 to 6 carbon atoms. 

6. An alkylsulfinyl group having from 1 to 6 carbon atoms. 

7. An alkylsulfonyl group having from 1 to 6 carbon atoms. 

8. An alkanoyl group composed of an alkyl group having from 1 to 6 carbon atoms and a carbonyl group. 

9. An alkanoyloxy group having from 2 to 7 carbon atoms. 

10. An alkanoylamino group having from 2 to 7 carbon atoms. 

11. An amino group. 

12. A monoalkylamino group having from 1 to 6 carbon atoms. 

1 3. A dialkylamino group having from 1 to 6 carbon atoms in each alkyl moiety thereof. 

14. A hydroxy I group. 

15. A halogen atom. 

16. A perfluoroalkyl group having from 2 to 6 carbon atoms. 

17. Acyano group. 

18. Anitrogroup. 

19. Acarboxyl group. 

20. An alkoxycarbonyl group composed of an alkoxyl group having from 1 to 6 carbon atoms and a carbonyl group. 

21 . A tetrazolyl group. 

22. A sulfamoyl group. 

23. A methylenedioxy group, an ethylenedioxy group, and a propylenedioxy group. 

24. A morpholinosulfonyl group. 

25. A piperazinosulfonyl group. 

26. A 4-alkylpiperazinosulfonyl group having from 1 to 6 carbon atoms. 

27. A 4-dialky!aminopiperidino group having from 1 to 6 carbon atoms in each alkyl moiety thereof. 

28. A 4-monoalkylaminopiperidino group having from 1 to 6 carbon atoms in the alkyl moiety thereof. 

29. A 4-aminopiperidino group. 
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A partial structure abbreviated as R for the compound of the present invention, a nitrogen^ontaining heterocyclic 
group is exemplified by the following formula: 




wherein Ri, R 2 and G are as defined before, K represents N, C or C=O t although, the substituent G may present at 

the 2-position of the indazole; 

and a phenyl group is exemplified by the formula: 




wherein R 1 R 2 and G are as defined before. 

Among the nitrogen-containing heterocyclic group, indazole group of the followmg formula: 




is a 



preferable one. The indazole group and the phenyl group is the favorable group as R, and the indazole group is 

on the R, the preferable substrtuent G for the indazole group within those 

previously mentioned are: 

an alkyl group having from 1 to 6 carbon atoms, 
a substituted or unsubstituted phenyl group, 

a benzoyl group with the phenyl moiety thereof substituted or unsubstituted, 

a benzylcarbonyl group with the phenyl moiety thereof substituted or unsubstituted. 

a benzolmethyl group with the phenyl moiety thereof substituted or unsubstrtuted 

an a-hvdroxvbenzyl group with the phenyl moiety thereof substituted or unsubstrtuted, 

a subsSuted or unsubstituted 6-membered aromatic heterocyclic group containing one or two nitrogen atorns^ 

TheS Sic group substrtuted-alkyl group composed of a substituted or unsubstrtuted 5-membered aromatic 

HSUSS 9roup containing a nitrogen atom, an oxygen atom or a suifur atom as a hetero atom and an a.kylene 

g :Ze^Z C s^^ 9-p composed of a substituted or unsubstrtuted 5-memberec I aromatic 
hS group containing one nitrogen atom and, a nitrogen atom, an oxygen atom or a sulfur atom as the 
second hetero atom and an alkylene group of from 1 to 3 carbon atoms, 
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a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 5-membered aromatic 
heterocyclic group containing two nitrogen atoms and, a nitrogen atom, an oxygen atom or a sulfur atom as the 
third hetero atom and an alkylene group of from 1 to 3 carbon atoms, 

a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 6-membered aromatic 
s heterocyclic group containing one or two nitrogen atoms and an alkylene group of from 1 to 3 carbon atoms, 

a phenylhydroxyalkyl group composed of an alkylene group having one hydroxyl group and 2 to 3 carbon atoms 

and a substituted or unsubstituted phenyl group, 

a 2-phenyiethenyl group wherein the phenyl group may be substituted, 

an alkanoylamino group having from 2 to 7 carbon atoms, 
70 a tetrazolyalkyl group composed of a tetrazolyl group and an alkylene group having from 1 to 3 carbon atoms 

wherein the alkylene group is bonded to the carbon atom or nitrogen atom of the tetrazolyl group, 

a morpholinoalkyl group composed of a morpholino group and an alkylene group having from 1 to 3 carbon atoms, 

an alkoxycarbonylalkyl group composed of from 1 to 6 carbon atoms in the alkyl moiety thereof and an alkylene 

group having from 1 to 3 carbon atoms, 
is a substituted or unsubstituted pyrrolidon-1 -yl group, a (2-guanidinothiazolyl)alkyl group composed of a 2-guanid- 

inothiazolyl group and an alkylene group having from 1 to 3 carbon atoms, 

a substituted or unsubstituted 1 ,4-dihydropyridyl group, a (4-alkylpiperazino)alkyl group composed of a 4-alkyl- 
piperazine having an alkyl group of from 1 to 6 carbon atoms and an alkylene group of from 1 to 6 carbon atoms, 
a [4-(morpholinosulfonyl)phenyl]alkyl group composed of 4-(morpholinosulfonyl)phenyl group and an alkylene 
20 group of from 1 to 6 carbon atoms, 

a [4-(piperazinosulfonyl)phenyl]alkyl group composed of 4-(piperazinosulfonyl)phenyl group and an alkylene group 
of from 1 to 6 carbon atoms, 

a [4-(4-alkylpiperazinosulfonyl)phenyl]alkyl group composed of 4-(4-alkylpiperazinosulfonyl)phenyl group wherein 
the alkyl group on piperazino group is that of from 1 to 6 carbon atoms, and an alkylene group of from 1 to 6 carbon 
25 atoms, 

an alkoxycarbonylalkyl group composed of an alkoxyl group of from 1 to 6 carbon atoms and a carbonyl group 
and an alkylene group of from 1 to 6 carbon atoms, 

a carboxyalkyl group composed of a carboxyl group and an alkylene group of from 1 to 6 carbon atoms, 
a [4-(4-dialkylaminopiperidino)phenyl]alkyl group composed of a phenyl group having a 4-dialkylaminopiperidino 
30 group at 4-position, wherein each of the alkyl moiety of the dialkylamino group has from 1 to 6 carbon atoms 

independently, and an alkylene group of from 1 to 6 carbon atoms, 

a [4-(4-monoalkylaminopiperidino)phenyl]alkyl group composed of a phenyl group having a 4-monoalkylaminopi- 
peridino group at 4-position, wherein the alkyl moiety of the monoalkylamino group has from 1 to 6 carbon atoms, 
and an alkylene group of from 1 to 6 carbon atoms, 
35 a [4-(4-aminopiperidino)phenyl]alky! group composed of a phenyl group having a 4-aminopiperidino group at 4-po- 

sition and an alkylene group of from 1 to 6 carbon atoms, 

a (4-dialkylaminopiperidino)alkyl group composed of a 4-dialkylaminopiperidino group, wherein each of the alkyl 
moiety of the dialkylamino group has from 1 to 6 carbon atoms independently, and an alkylene group of from 1 to 
6 carbon atoms, 

40 a (4-alkylaminopiperidino)alkyl group composed of a 4-alkyiaminopiperidino group, wherein the alkyl moiety of the 

monoalkylamino group has from 1 to 6 carbon atoms, and an alkylene group of from 1 to 6 carbon atoms, 
a (4-aminopiperidino)alkyl group composed of a 4-aminopiperidino group and an alkylene group of from 1 to 6 
carbon atoms, 

a phenylalkyl group composed of a substituted or unsubstituted phenyl group and an alkylene group of from 1 to 
45 6 carbon atoms, 

and a hydrogen atoms. 

And further, the more preferable substituent G for indazole within those are: 

so a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 5-membered aromatic 

heterocyclic group containing a nitrogen atom, an oxygen atom or a sulfur atom as a hetero atom and an alkylene 
group of from 1 to 3 carbon atoms, 

a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 5-membered aromatic 
heterocyclic group containing one nitrogen atom and, a nitrogen atom, an oxygen atom or a sulfur atom as the 
ss second hetero atom and an alkylene group of from 1 to 3 carbon atoms, 

a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 5-membered aromatic 
heterocyclic group containing two nitrogen atoms and, a nitrogen atom, an oxygen atom or a sulfur atom as the 
third hetero atom and an alkylene group of from 1 to 3 carbon atoms, 
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. heterocyclic m — 4* c« a ^—^tT 
heterocyclic group containing one or two nitrogen atoms and an alkylene group 



a tetrazolylalkyl group, 
a (2-guanidinothiazolyl)alkyl group, 
a [4-(morpholinosulfonyl)phenyl]alkyl group, 
a [4-(piperazinosulfonyl)phenyl]alkyl group, 
a [4-(4-alkylpiperazinosulfonyl)phenyl]alkyl group, 
an alkoxycarbonylalkyl group, 
a carboxyalkyl group, 

a [4-(4-dialkylaminopiperidino)phenyl]alkyl group, 
a [4-(4-monoalkylaminopiperidino)phenyl]alkyl group, 
a [4-(4-aminopiperidino)phenyl]alkyl group, 
a (4-dialkylaminopiperidino)alkyl group, 
a (4-alkylaminopiperidino)alkyl group, 
a (4-aminopiperidino)alkyl group, 
a phenylalkyi group, 
and a hydrogen atom. 



Further the especially preferable substituent G for indazole is a heterocyclic group substituted-a.kyl group or a 
l» r»,ogen atoms art a 

fonyl)phenyl group and an alkylene group a i^^yp P composed 
p, P erazinosu«fon y l) P henyl group and an ^ 

heteroarvlmethvl qroup and arylmethyl group are favorable, 
nopiperidino group. 
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a halogen atom, especially a fluorine atom; a tetrazolyl group; a sulfamoyl group; a methylenedioxy group; an ethyl- 
enedioxy group; a morpholinosulfonyl group; a piperazinosulfonyl group; a 4-alkylpiperazinosulfonyl group having from 
1 to 6 carbon atoms; a 4-dialkylaminopiperidino group having from 1 to 6 carbon atoms in each alkyl moiety thereof; 
a 4-monoalkylaminopiperidino group having from 1 to 6 carbon atoms in the alkyl moiety thereof; and a 4-aminopipe- 
s ridino group. 

The especially preferable substituent for indazole is: 
an alkoxyl group of from 1 to 6 carbon atoms; a halogen atom, especially a fluorine atom; a tetrazolyl group; a sulfamoyl 
group; a methylenedioxy group; and an ethylenedioxy group. 

As for the substituent G on the phenyl group, the preferable ones within the previously mentioned substituents are: 

10 

a substituted or unsubstituted phenyl group, 

a substituted or unsubstituted 5-membered aromatic heterocyclic group containing a nitrogen atoms, an oxygen 
atom or a sulfur atom as a hetero atom, 

a substituted or unsubstituted 5-membered aromatic heterocyclic group containing one nitrogen atom and, a ni- 
ls trogen atom, an oxygen atom or a sulfur atom as the second hetero atom, 

a substituted or unsubstituted 5-membered aromatic heterocyclic group containing two nitrogen atoms and, a 
nitrogen atom, an oxygen atom or a sulfur atom as the third hetero atom, 

a substituted or unsubstituted 6-membered aromatic heterocyclic group containing one or two nitrogen atoms, 
a tetrazolyl group, 

20 a 1 -alkylindol-2-yt group having from 1 to 6 carbon atoms in the alkyl moiety thereof wherein the indole moiety 

may further be substituted, 
a 2-guanidinothiazolyl group, and 
a substituted or unsubstituted 1 ,4-dihydropyridyl group. 

25 in case when the substituent R is a phenyl group, an aryl group is preferable for the substituent G. And this case, 

again, not only those derived from the aromatic hydrocarbon, but the aromatic heterocyclic group are preferable for G. 

In case when the substituent R is a phenyl group, the preferable substituent for the phenyl group such as R 1 and 
R2 is the same as those previously explained for indazole. 

An example of the most preferable substituent R is 1 H-indazole group having two methoxy groups or a methylen- 
30 edioxy group, or a phenyl group having two methoxy groups or a methylenedioxy group. 

As for the substituent Q, the aryl group is preferable among the previously mentioned substituents. Within the aryl 
group, a phenyl group is preferable. And further, the phenyl group having at least one substituent at the meta-position 
of the connecting position of the phenyl group to the piperazine moiety is preferable. A halogen atom, especially a 
chlorine atom, and a trifluoromethyl group are the suitable substituents for the meta-substituent. In case when the 
35 meta-substituent is halogen atom, an alkyl group is preferable for the second substituent on the phenyl group. And for 
the trifluoromethyl group, an alkoxyl group is a preferable one. 

The present inventors consider an electron attractive substituent is suitable for the meta-substituent, and an elec- 
tron donative substituent is suitable for the second substituent. 

As for the connecting group Z, an alkylene group is preferable among the previously mentioned groups. And those 
40 having two or three carbon atoms are more preferable. 
The examples of the preferable compounds are: 

3-[2-[4-(3-chloro-2-methylphenyl)-1 -piperazinyl]ethyl]-5,6-dimethoxy-1 -(3,4-dimethoxybenzyl)-1 H-indazole or a 
salt thereof; 

45 3-[2-[4-(3-chloro-2-methylphenyl)-1-piperazinyl]ethyl]-5,6-methylenedioxy-1-(3,4-dimethoxybenzyl)-1H 
or a salt thereof; 

3-[2-[4-(3-chloro-2-methylphenyl)-1 -piperazinyl)ethyl]-5,6-dimethoxy-1 -(4-imidazolylmethyl)-1 H-indazole or a salt 
thereof; 

3-[2-[4-(3-chloro-2-methylphenyl)-1 -piperazinyl]ethyl]-5,6-methylenedioxy-1 -(4-imidazolylmethyl)-1 H-indazole or 
so a salt thereof; 

3-[2-[4-(3-chloro-2-methylphenyl)-1 -piperazinyl)ethyl]-5,6-dimethoxy-1 -(2-pyridylmethyl)-1 H-indazole or a salt 
thereof; 

3-[2-[4-(3-chLoro-2-methylpheny^ or a 

salt thereof; 

55 3-[2-[4-(3-chloro-2-methylphenyl)-1 -piperaziny1]ethyl]-5,6-dimethoxy-1 -(3-pyridylmethyl)-1 H-indazole or a salt 

thereof; 

3-[2-[4-(3-chloro-2-methyIphenyl)-1 -piperazinyl]ethyl]-5,6-methylenedioxy-1 -(3-pyridylmethyl)-1 H-indazole or a 
salt-thereof; 
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3-[2-[4-(3<hloro-2-methylphenyl)-V P iperaziny» or a sa " 

3-S e [4Vchloro-2-methylphenyl)-1-pipezinyl)e^ 

^ir^ 0r 3 Salt 

B^lthoxy^^^ ° f 3 

HsSSa-methylphenylHW 

H3-chloro-2-methylphenyl)-4-[2-[[4,5-methylenedioxy-2-(3,4-di m ethoxyphenyl)]phenyl]ethyq^ 
3*2!^ 

3^^ ° f 3 

J^JJSE^^ 0raSaH 

or 3 Salt 

g^!^ or a salt 

SVohloro^methylphenylH-piperazi^ 

S^mlTo^ or 3 Sa " 

t 5 h 6-drlthoxy-2-[[4,5-m e thylenedioxy-2-l4-(2-methox y phenyl)-1-piperazinyl^ or a 

H^oVmethylphenyl)^^ ° f 8 ^ 

T^ e Sto^ or a 

salt thereof. 

The compounds of formula (I) according to the present invention can be prepared, for example, by the following 
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processes A to E: 

[Process A] 



HN NQ (III) 
R-Z-COOH — + 

r-z-coiTnq Reduction - 



(IV) 



[Process B] 



(III) Reduction 
(II) + R-Z-COCI ► (IV) ► (|) 

(V) 



[Process C] 

HN~NQ m 
R-Z-CH.L ±L (|) 

(VI) 

[Process D] 

QN(CH 2 CH 2 CI) 2 
R-Z-NH 2 — — > (I) 

(VII) 
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[Process E} 

^ R \ Z _h N-Q 




(VIII) 



H 



K : C, N, C=0 



N 

A 



(IX) 




R 



R K z-N N-Q 

G (XI) 




Processes A to E will be explained below in detail 
[Process A] 



Carboxylic acid derives (,.), which is prepared !«■-£»• JESSES 
pipeline derivative (111) are condensed to y.eld iJSESSE pyridy. disu.fide-tripheny.phos- 

presence of a condensing agent, such as ^ c ^^^^^^Z°^ f&a c^ is usually carried out 
phine, etc. Amide compound (IV) is then reduced to £dm«u^ The ^ Q ^ uw[n[3m hy . 

P by using a metal hydride compour ^^^^^^225^0^ * a^nert solvent, such as 
dride, sodium borohydnde-l.th.um bromide, b«ane or a b orane te . V hydrocarbon (e.g.. ben- 

[Process B] 

Carboxy.icacid(..)iscon^^ 
to yield amide compound (IV), which is then Jjj-^XX «^ chloride or oxaly. ch.oride with or wKhout 

a temperature of from -20°C up to the boiling point of the sclent used such gs a 

Tne reaction between acid ch.oride (V) and p.perazine M P '^^^ tetrahydrofuran, dioxane or 
ha.ogenoa.kane (e.g., dichloromethane or di ch, ° ro ^ acetonitri.e or an 

l^nyS 

ol amide compound (IV) is performed in the same manner as in Process A. 
[Process C] 

' co^a (VI) ^ L rop,^ . « ^^E^^iSSt^ 

ffi^t^Sffli 

according to a known process as hereinafter desc nbed. is reaci p h te bases 

The reaction is preferably carried out in the P^enj* of ar ' ° r "J,,,^ carbonate , sodium carbonate, 

include a carbonate, hydrogencarbonate etc. ol an*« U«ha ^ ^Tydrogencarbonate. Suitable 
.ithiumca-bonate, potassium hydrogenca^ ,*«5«** and dietnvljsopro . 

organic bases include tertiary an,ne ^ 

sptiT^ 

n^s™ be — ° ut by usina piperazine deriva,ive m in excess> ie - 2 or 
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more molar equivalents to compound (VI). 

The reaction between compound (VI) and piperazine derivative (ill) is usually conducted in an inert solvent, such 
as a halogenoalkane (e.g., dichloromethane or dichloroethane), an amide (e.g., acetamide, dimethylformamide or N- 
methyt-2-pyrrolidone), a dialkylketone (e.g., acetone or methyl ethyl ketone), acetonitrile or an aromatic hydrocarbon, 
s at a temperature of from -20°C up to the boiling point of the solvent used. 

(Process D] 

Amino derivative (VII), which is obtained by a known process as hereinafter described, is reacted with a bis(2-chlo- 
10 roethyl)amino derivative. 

The reaction is performed in a basic condition, for example in the presence of an organic or inorganic base as 
described in process C or by using compound (VII) in excess. 

The reaction is effected in an inert solvent, preferably in the presence of Nal, etc. at a temperature of from -20°C 
up to the boiling point of the solvent used. Suitable solvents include haiogenoalkanes, e.g. , dichloromethane and dichlo- 
is roethane; amides, e.g., acetamide, dimethylformamide and N-methyl-2-pyrrolidone; dialkylketones, e.g., acetone and 
methyl ethyl ketone; acetonitrile; aromatic hydrocarbons; and halogenobenzene, e.g., chlorobenzene. 

[Process E] 

20 The compound of formula (I) can also be synthesized by once preparing compound (VIII) or (X) and afterward 

introducing a desired substituent as represented by G. 

Compound (VIII) is reacted with G-L [wherein L represents a leaving group selected from a halogen atom or a 
substituted sulfonyl group, such as an alkylsulfonyl group (e.g. a mesyloxy group) or an arylsulfonyl group (e.g., a 
tosyloxy group), the alkyl or aryl moiety of which may be substituted with a halogen atom, an alkyl group, etc.] in the 

25 presence of an appropriate base, such as sodium hydride, sodium methoxide, potassium carbonate, sodium hydroxide, 
lithium methoxide, butyl lithium or potassium hydride, to provide compound (IX). 

The reaction may be conducted in the presence of an inert solvent, such as an amide (e.g., acetamide, dimethyl- 
formamide or N-methyl-2-pyrrolidone), a dialkyl ketone (e.g., acetone or methyl ethyl ketone), an ether (e.g., diethyl 
ether, tetrahydrof uran, dioxane or 1 ,2-dimethoxyethane), acetonitrile or dimethyl sulfoxide. The reaction temperature 

30 is from -20°C up to the refluxing temperature of the solvent used. 

Where G is a residue of a substituted benzene derivative, compound (IX) can be obtained by applying the method 
of MA Khan, et al. described in Chemical & Pharmaceutical Bulletin , Vol. 25, No. 11, pp. 3110-3114 (1977). That is, 
compound (VIII) is reacted with a halogenated benzene derivative, such as a bromobenzene or iodobenzene derivative, 
in the presence of an appropriate copper compound, such as a copper salt (e.g., copper bromide or copper chloride) 

35 or copper oxide. The reaction is carried out in the presence or absence of potassium carbonate, with or without a 
solvent, such as an amide (e.g., acetamide, dimethylformamide or N-methyi-2-pyrrolidone), dimethyl sulfoxide, hex- 
amethylphosphoramide, pyridine or quinoline, at a temperature of from room temperature up to the boiling point of the 
solvent used. 

When starting with compound (X) in which the releasable group L is a halogen atom (e.g., bromine or iodine), a 
40 substituted phenyl group and substituted phenol group can be introduced as G by Ullmann type reaction using copper 
powder or an appropriate copper compound, such as a copper salt. 

Introduction of an acetylene side chain can be achieved by using copper acetylide synthesized by the process of 
J.R. Carson et al. described in J. Med. Chem. , Vol. 31, pp. 630-636 (1988). The reaction is carried out with or without 
a solvent, such as pyridine, quinoline, dimethylformamide, dimethyl sulfoxide or hexamethylphosphoramide, at a tem- 
45 perature of from room temperature up to the refluxing temperature of the solvent used. 

Where the leaving group L is a halogen atom (e.g. , bromine, iodine or chlorine), the halogenated benzene derivative 
is reacted with a metallic lithium derivative, such as butyl lithium or LDA, in an appropriate solvent, such as tetrahy- 
drof uran or diethyl ether, at a temperature of from -100°C up to the refluxing temperature of the solvent used, reacting 
the product with an aldehyde derivative G-CHO, and further treating the product by a combination of general syntheses. 
so Where L in compound (X) is a proton, introduction of an acyl type substituent can be carried out in an appropriate 

solvent, such as dichloromethane, dichloroethane or nitrobenzene, in the presence of a Lewis acid, such as aluminum 
chloride, zinc chloride, stannic chloride or boron trifluoride, or a protonic acid, such as sulfuric acid or polyphosphoric 
acid, at a temperature of from -20°C up to the refluxing temperature of the solvent used. 
. While compounds (VIII) to (XI) shown above with respect to process E have two substituents (R 1 and R 2 ) on the 
ss indazole or phenyl nucleus for the sake of illustration, this is not meant to limit the number of substituents to two. 

The partial structure R in the compounds of formula (I) can be prepared by various processes. Typical processes 
will be described below. 
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[Process 1] 

Compounds (I) having an indazole skeleton in R can be synthesized as follows. A 1 - su ^^ 
boxylicactfissynthesizedinaccordancew^ 

Vol 1 9 PP 778-783 (1 976). This compound, either as produced or after adding one or two carbon atoms to the car- 
boxylic ackJ moiety by known chemical means, can be ledtocompound (I) by any of processes A to E or a comb.nat.on 

'^Tchloromethyl-IH-indazole obtained by the process described in Synthetic Communication, Vol. 18, pp. 259-264 
(1988) can also be led to compound (I) by any of processes A to E or a combinat.on thereof. 
( A piperazine derivative having an indazole skeleton can alsobe obtained by the process described '"^41-9779 
(the term "JP-B" as used herein means an "examined published Japanese patent appl.cation"). Further, a des.red 
substituent G may be introduced thereinto according to process E. 

[Process 2] 

Compounds having an indole skeleton in R can be synthesized by applying the process of M.E Speeter el : a\_ 
.^TkTL toumaj of^merican Chemical Society , Vol. 76, pp 6208-6210 (1954) toan indole derivative synthe , ed 
by a known process, reacting the resulting indole derivative with oxalyl chloride and p.peraz.ne denvatrve (II ) ,n a 
solvent, such as diethyl ether or tetrahydrofuran, at a temperature of from -100»C up to the refluxinc 
the solvent used to synthesize a diketone compound, and reducing the diketone compound by us.ng Irthium aluminum 
hydhde ! ITa loLx, such as diethyl ether or tetrahydrofuran, at a temperature of from -20°C up to the reflux.ng 

temperature of the solvent used. 

The resulting indole derivative may further be subjected to process E to yield compound (I). 

25 [Process 3] 

Compounds having an indolone skeleton in R can be synthesized by applying the process described in JP-A- 
2-73062 (the term "JP-A" as used herein means an 'unexamined published Japanese patent application ). Compounds 
havS an alkoxyl group at the 5- and 6-positions of an indolone skeleton can be obtained by, for example, reacting 
so 3 rdimeCphenVcetonitrne with ethylene oxide in the presence of sodium amide to synthesize 1-hydraxy-3- 
(3 4<iimethoxy)butyronitrile, subjecting the 1 -h y droxy-3-(3,4-dimethoxy)butyronrtr,le to acd hydrolysis and lactoniza- 
io deducing a nitro group into the lactone, followed by catalytic hydrogenation (in the presence of platinum oxide. 
T) anCclStion to synthesize 5,6-dimethoxy-3-hydroxy-2-oxoindole, and leading the 5,6-d,methoxy-3-hydroxy- 
2-oxoindole to compound (I) by any of processes A to E or a combination thereof. 
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[Process 4] 



Compounds having a bisaryl skeleton in R can be synthesized by applying the process described in Tetrahedron 
Letti Vol. 13, pp. 1665-1668 (1 990), that is, cross-coupling of an aryl group having an alkylboron.c acid rad.cal us.ng 

40 3 TulTr.rolmethoxyphenyloxazo.ine derivative, described in Journal of Organic BjBte ^ 
1372-1379 (1978), is reacted with an aryl Grignard reagent to synthesize a bisaryl der.vat.ve, wh.ch ,s further treated 
by a combination of known chemical means. 

45 [Process 5] — _ 

Of compounds having the partial structure R shown in compound (X), those having a deoxybenzoin type substituent 
as Z can be synthesized by introducing a deoxybenzoin type substituent into an ethyl phenylacetate denvatrve nn the 
presence of a Lewis acid, such as aluminum chloride, with or without a solvent, such as dichloromethane or d.ch.o- 

so SZe ^cording to a Friedel-Crafts reaction and, if necessan, protecting the carboxyl group eadmg the resulting 
compound to compound (I) by a combination of known chemical means and any of processes A to E 

win of the compound of formula (I), where a starting compound contains a carboxyl group, an am.no 
group an N-H group, a hydroxyl group, a thiol group or a like functional substituent, it is recommended ,n some cases 
?hat such a functional group is once protected with an appropriate protective group and, after completion of the nec- 

55 ISSUES the 9 pro«ective group is removed. These functional groups do not need to be protected unless they 



inhibitory activity. The piperazine derivatives (I) manifest their effect when given erther orally or non-orally so that they 
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can be administered through oral or non-oral routes. 

The dose of the compound-is decided appropriately in accordance with the symptoms, age, and body weight of a 
patient. An oral dose generally ranges from 1 to 1000 mg, preferably from 10 to 500 mg, per day for an adult in a single 
or several divided doses. Oral dose forms include tablets, capsules, powders, and granules. These dose forms are 
s prepared using general additives, such as vehicles, lubricants and binders, in a known manner. For non-oral adminis- 
tration, the compound is given by subcutaneous injection, intravenous injection or intravenous infusion at a dose gen- 
erally ranging from 1 to 2000 mg, preferably from 10 to 500 mg, per day for an adult. 

When combined with other drugs, the piperazine derivative of formula (I) is expected to produce an additive effect 
or a synergistic effect in prevention and treatment of various diseases. Suitable drugs with which the compound of the 
io present invention can be combined include drugs for cerebral circulation improvement (e.g., Cinepazide maleate), 
drugs for cerebral metabolism improvement (e.g., Idebenone, Indeloxazine), psychotropic drugs (e.g., Timiperone, 
Imipramine, and Diazepam), intracranial antihypertensive agents (e.g., Glyceol), antihypertensive agents, vasodilators 
(e.g., Trapidil), antipyretic, analgesic, antiinflammatory agents, antiinflammatory steroids, anti-blood platelet drugs (e. 
g., Ticlopidine), anticoagulants (e.g., Heparin), drugs for inducing fibrinolysis (e.g., tissue plasminogen activator), diu- 
is retics, antihyperlipemic agents (e.g., Probucol), treating agents for digestive ulcers, blood substitutes, drugs for hepatic 
diseases, and anti-malignancy agents. 

The compounds of the present invention and the pharmacologically acceptable salts thereof exhibit excellent cal- 
modulin inhibitory activity and excellent antihypoxia activity as well. Additionally, the compounds showed excellent 
efficacy on various disease models at dose levels causing no significant central inhibitory action through oral or non- 
20 oral administration (for example, inhibitory action on delayed neuronal death of the hippocampus in merions and anti- 
edema action). 

Accordingly, the compounds of the present invention and their pharmacologically acceptable salts are of high utility 
as drugs for inhibiting intracellular calcium physiological activities in which calmodulin takes part in. That is, they are 
useful as a preventing and treating agent for various diseases induced by excessive activation of calmodulin, especially 

25 hypertension, ischemic diseases in the brain, the heart, the kidney, etc. (e.g., cerebral infarction, cerebral embolism, 
transient cerebral ischemic attack, cerebral thrombosis, cardiac infarction, angina pectoris, cardiac insufficiency, acute 
renal insufficiency, and nephritis), diseases in the brain region (e.g., Alzheimer's disease, Parkinson's disease, and 
dementia of Binswanger), chemical poisoning, gas poisoning, traumatic cerebral diseases and symptoms based on 
these diseases (e.g., reduction of spontaneity, depression, and dysmnesia). 

30 The present invention will now be illustrated in greater detail with reference to Reference Examples, Examples, 

and Test Examples, but the present invention should not be construed as being limited thereto. In Examples, all the 
mixing ratios in mixed solvents, such as a developing solvent for chromatography, are by volume unless otherwise 
indicated. 

35 TEST EXAMPLE 1 

Calmodulin (CaM) inhibitory activity 

The calmodulin inhibitory activity of a compound was evaluated by using its effect of inhibiting catmodulin-depend- 
40 ing cyclic nucleotide phosphodiesterase (PDE) as an index. The assay for PDE inhibitory activity was carried out by 
the following procedure described by Thompson (Advances in Cyclic Nucleotide Research , 10, 69, 1979) with a mod- 
ification. The first-stage incubation was carried out at 30°C for 10 minutes with the following reaction mixture: 50 mM 
Tris-HCI buffer (pH 7.5), 5 mM MgCI 2 , 1 mg/ml bovine serum albumin, CaM from bovine brain, [ 3 H]-cGMP. 1 mM CaCI 2 
or 1 mM EGTA, PDE from bovine brain, and a test compound in a total volume of 0.5 ml. After the incubation, the 
45 mixture was heated on a boiling water bath for 1 minute. Then, 50 uJ of snake venom (1 mg/ml) was added to the 
reaction mixture and the whole mixture was incubated at 30°C for 10 minutes. After the incubation, 0.5 ml of AG1-X2 
resin (1:1 slurry in water) was added to the mixture and centrifuged at 3000Xrpm for 20 min. The radioactivity of the 
supernatant solution was measured by a liquid scintillation counter. The IC 50 value was determined as the concentration 
showing 50% inhibition of PDE activity potentiated by CaM. The results obtained are shown in Table 1 below. 

so 

TABLE 1 



Inhibitory Activity on Ca/Calmodulin-Dependent PDE Activity 


Test Compound 


IC50 


Compound of Example 1 2 
Compound of Example 15 
Compound of Example 69 


3.1 
5.5 
9.4 
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Inhibitory Activity on Ca/Calmodulin-Dependent P 


DE Activity 


Test Compound 




j Comparative Compound (W-7) 


33.5 



10 



15 



20 



25 



30 



TEST EXAMPLE 2 

Activity on Nitrogen-induce d Hypoxia Model in Mouse 

Nin« tn tan mice per qroup were each orally given 30 mg of a test compound. After 60 minutes from the adminis- 
uJr^cZoZ wasTu in e 500 rrtf-volume transparent container having a vent hole, and nitrogen gas was 

<* 5000 m€/min. The time from the start of nitrogen introduction to respiratory 
a rate of increase of the time over that of a control group (100%) was obta,ned. The 
results obtained are shown in Table 2 below. 

TABLE 2 



35 



40 



45 



50 



Activity on Nitrogen-induced Hypoxia Model in Mouse 


Test Compound 


Rate of Increase of Survival Time 


(%, 30 mg/kg, p.o.) 


Compound of Example 12 
Compound of Example 15 


19.2 
15.1 



55 



REFERENCE EXAMPLE 1 

4.5-Dimethoxv-2-amino-ra-chloroacet ophenone 

in 40 m€ of 1 1 2 2-tetrachloroethane was dissolved 4.0 g of 3,4-dimethoxyaniline, and to the solution was added 
28 mmo^oTbo^on Chloride in an argon atmosphere while cooling with ice. To the reaction mrxture was further added 
2 3 g of chloroacetonitrile, followed by heating under reflux for 1 .5 hours. 

After cooling 20 m€ of 2N hydrochloric acid was added to the react.on mixture. After stirr ng at 80 C for 30 minutes. 
Alter cooiing, * uori hu deca ntation The residue was extracted with dichloromethane. The residue 

M H2 n utra izTd rn^S^aJii solution, filtered using Celite, and again extracted with 

pound. 

1H-NMR (CDC« 3 ) 8 ppm: 3.62 (3H, s), 3.87 (3H, s), 4.70(2H, s), 6.12 (1H, s), 7.03 (1H, s) 
EXAMPLE 1 

fi.6-DimethoxY-3-[r4-(2-methoxyphenvn-1-pipe r a 7in Y l1methvl1-1H-indazole 

m 90 rrtf of concentrated hydrochloric acid was dissolved BOO mg of 4,5-dimethoxy-2-amino.a-chloroacetophe. 

acetate:ethanol=6:1) gave 594 mg of the title compound. 



Melting point: 
IR(KBr) v max (cm- 1 ): 



192°C 

3376, 1503, 1488, 1317, 1242, 1209 
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1 H-NMR (CDC€ 3 ) 8 ppm: 2.6-2.8 (4H, m), 2.9-3.2 (5H, m), 3.84 (3H, m), 3.93 (6H, br. s), 6.8-7.0 (5H, m), 7.26 (1 H, 

s) 

EXAMPLE 2 

5 

5,6-Dimethoxv-H3,4-dimethoxyphenvl)m^ 

In dimethylformamide was suspended 61.6 mg of sodium hydride at 0°C, and 590 rng of 5,6-dimethoxy-3-[[4- 
(2-methoxyphenyt)-1 -piperazinyl]methyl]indazole was added thereto, followed by stirring for 30 minutes. To the mixture 
10 was added 290 mg of 3,4-dimethoxyphenylmethyl chloride. After 1 .5 hours, 2.0 m€ of water was added to the reaction 
mixture, followed by evaporation of the solvent. The residue was purified by silica gel column chromatography (chlo- 
roform: ethanol=20:1) and recrystallized from ethanol to yield 654 mg of the title compound. 

Melting point: 149-150°C 
15 |R (cm* 1 ): 1506, 1473, 1257, 1158, 1140, 1029 

1 H-NMR (CDC€ 3 ) 8 ppm: 7.26 (s, 1H), 7.0-6.5 (m, 8H), 5.45 (s, 2H), 3.95 (s, 2H), 3.92 (s, 3H), 3.86 (s, 3H), 3.84 

(s, 6H), 3.76 (s, 3H), 3.2-3.0 (m, 4H), 2.8-2.6 (m, 4H) 

REFERENCE EXAMPLE 2 

20 

N-(3,4-Dimethoxvphenethvl)-2-(4,5-dimethoxvphenvl)acetamide 

A dry dichlorom ethane solution (1000 m€) of 3,4-dimethoxyphenylacetyl chloride prepared from 325 g of 
3,4-dimethoxyphenylacetic acid and 300 m€ of thionyi chloride was slowly added to a two-phase solvent consisting of 
25 300 g of 3,4-dimethoxyphenethylamine, 850 m€ of 2N sodium hydroxide, and 2000 m€ of dichloromethane while stirring 
under icecooling. Chloroform was added to the mixture to dissolve the precipitated solid. The aqueous layer was re- 
moved, and the organic layer was washed with a saturated sodium hydrogencarbonate aqueous solution, dried, and 
the solvent was evaporated. To the residue was added methanol, the mixture was heated and allowed to cool, and the 
thus precipitated crystal was collected by filtration to yield 570 g of the title compound. 

30 

REFERENCE EXAMPLE 3 

l-O^-DimethoxvbenzvD-S^-dihydro-ej-dimethoxvisoquinoline Hydrochloride 

35 A solution of 570 g of N-(3 1 4-dimethoxyphenethyl)-2-(4,5-dimethoxyphenyI)acetamide and 500 m€ of phosphorus 

oxychloride in 3500 m€ of acetonitrile was heated under reflux for 0.5 hour. The solvent was evaporated, and ethanol 
was added to the residue, followed by allowing to stand. The thus precipitated crystal was collected by filtration to yield 
590 g of the titled compound. 

40 1H-NMR (d 6 -DMSO) 8: 7.63 (s, 1H), 7.26 (s, 1H), 7.11 (s, 1H), 7.0-6.8 (m, 2H), 4.58 (s, 2H), 3.88 (s, 3H), 

3.83 (s, 3H)„ 3.74 (s, 3H), 3.70 (s, 3H), 4.0-3.8 (m, 2H), 3. 1 -2.9 (broad t, J=7Hz, 2H) 

REFERENCE EXAMPLE 4 

45 Trans-2-acetvl-6,7-dimethoxv-1-(4,5dimethoxvbenzvlidene)-1,2,3,4-tetrahvdroisoquinoline 

To 600 g of 1-(4,5-dimethoxybenzyl)-3,4-dthydro-6,7-dimethoxyisoquinoline hydrochloride was added 2000 m€ of 
acetic anhydride, and the mixture was refluxed for 6 hours, followed by allowing to cool overnight. The thus precipitated 
crystal was collected by filtration and recrystallized from ethanol to give 500 g of the title compound. 

so 

I R (cm" 1 ): 1 632, 1 51 8, 1 263, 1 245 

iH-NMR(CDC€ 3 )Sppm: 7.13 (s, 1H), 7.05(6, 1H), 6.90 (s, 1H), 6.71 (s, 1H),6.62(s, 1H), 5.05 (d, 

J=9Hz, 1H), 3.97 (s. 3H), 3.89 (s, 9H), 3.8-2.5 (m, 4H), 1.81 (s, 3H) 
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REFERENCE EXAMPLE 5 



t cnn « of trans 2-acetvl-6 7-dimethoxy-1-(4,5-dimethoxybenzylidene)-1 ,2,3.4-tetrahydroisoquinoline were add- 
. ™ °° 9 Q ^ ^hvdrSS ic acTand 500 m ol methanol, and the mixture was refluxed. The reaction mature was 

RFFERENCE EXAMPLE 6 

o- fP-AcetamidoAthYn-g'-nitro^.^ ^^s'-ietramethoxydeoxybenzoin 

To a so,ution of 200 g of 2.(2-acetamidoelhyl)-4,4-,5,5'.tetramethoxydeoxybenzoin in 2000 m€ of acetio aoid was 

to yield 196 g of the title compound. 
Melting point: 142-144°C 

REFERENCE EXAMPLE 7 

P-f2-f2-AcetamiHnPthvlV4.5-dimP thny Y ph e nvn-5.6-dimethoxyindole 

, . *■ * a «n « of o (0 arPtamldoethvlV2 , -nilro-4,4\5 I 5 , 4etramethoxydeoxybenzoin was 

to yield 1 .84 g of the title compound. 
REFERENOF EXAMPLE 8 

9- [ p-f?-AcetamHnpthvlV4.5.dimeth ^ph fl nvl1.5.6-dim^hoxv-1-methvlindole 
the residue from ethanol yielded 1 .20 g of the title compound. 

IR (cm " 1)l fJw 1 r 5' i 2 *!) 6 81 fa im 6 34 (s, 1H), 5.4 (br, 1H), 3.97 (s, 3H), 3.93 (s, 

; 1H-NMR (CDC€ 3 ) . ppm: 7.11 M«J 6.87 (.2H, 6*1 £1H). 6.34 ( , J. ^ ^ ^ 1 ^ (>> 3H) 
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REFERENCE EXAMPLE 9 

2-r2-(2-AminoethvlM,5<limethoxvDhenvlV5,6-dimethoxv-1-methvlindole Hydrochloride 

5 A 2N hydrochloric acid solution of 53.0 g of 2-[2-(2-acetamidoethyl)-4 t 5-dirnethoxyphenyl)-5,6-dimethoxy-1 -meth- 

ylindole was heated under reflux for 1 7 hours. The reaction mixture was azeotropically distilled under reduced pressure 
with ethanol and benzene, and the residue was recrystallized from ethanol to yield 48 g of the title compound. 

I R (cm' 1 ): 3272, 2832, 1 504, 1 454, 1 244, 1 01 0 

10 iH-NMR(CDC€ 3 )8ppm: 6.98 (br, 3H), 7.06 (s, 1H),7.00(s, 1H), 6.9-6.7 (m, 2H), 6.35 (s, 1H), 3.94 (s, 3H). 3.90 

(s, 3H), 3.87 (s, 3H), 3.80 (s, 3H), 3.45 (s, 3H), 3.0-2.7 (br, 4H) 



EXAMPLE 3 



15 5.6-Dimethoxv-24f4,5-dimethoxv-244-f2-methoxvphenvn-1-piperazinvl1ethvnphenvlM-methylindole 

A solution of 47 g of 2-[2-(2-aminoethyl)-4,5-dimethoxyphenyl]-5,6-dimethoxy-1 -methylindole hydrochloride, 30.7 
g of o-bis(2-chloroethyl)aminoanisole, 37.2 g of sodium iodide, and 34.0 g of potassium carbonate in 200 m€ of dimeth- 
ylformamide was heated at 80°C for 1 hour. To the solution was added 17 g of potassium carbonate and, 3 hours later, 
20 17 g of potassium carbonate was further added, followed by heating for 15 hours. The solvent was removed under 
reduced pressure, and the residue was dissolved in water and extracted with methylene chloride. The extract was 
purified by silica gel column chromatography (ethyl acetate) and recrystallized from ethanol to give 32 g (51%) of the 
title compound. 



25 Melting point: 171-173°C 

IR (cm- 1 ): 1500, 1486, 1236, 1212 

iH-NMR (CDC* 3 ) 5 ppm: 7.10 (s, 1H), 7.0-6.8 (m, 7H), 3.98 (s, 3H), 3.94 (s, 3H), 3.84 (s, 3H), 3.82 (s, 3H), 2.94 

(s, 3H), 3.1-2.9 (m, 4H), 2.8-2.4 (m, BH) 



30 REFERENCE EXAMPLE 10 



4 5-Dimethoxv-2-(1 -pyrrolyDbenzenemethanol 

In 100 m€ of tetrahydrofuran was dissolved 14.5 g of methyl 4,5-dimethoxy-2-4,5-dimethoxy-2-(1-pyrroiyl)ben- 
35 zenecarboxylate, and 24.5 m€ (3.4 M) of sodium bis(2-methoxyethoxy)aluminum hydride was added thereto dropwise 
with stirring while cooling with ice. After the addition, the mixture was warmed to room temperature and heated for 6 
hours. After completion of the reaction, 0.63 m€ of a saturated sodium hydrogencarbonate aqueous solution and 1 .55 
m€ of water were added to the reaction mixture in this order, and the precipitate was removed by filtration. The filtrate 
was evaporated, and the residue was subjected to column chromatography on silica gel. From the fraction eluted with 
40 chloroform was recovered 10.3 g of a brown oily substance. Recrystallization from ethyl ether gave the title compound 
as a colorless crystal. 

Melting point: 92-93°C 
IR (KBr, cm* 1 ): 3530, 2960, 2930, 1610, 1520 

45 1 H-NMR (CDC€ 3 ) 5 ppm: 3.86 (3H, s), 3.95 (3H, s), 4.45 (2H, d, J=5.3Hz), 6.30 (2H, t, J=2.1Hz), 6.84 (2H, t, 

J=2.1 Hz), 7.04(1 H, s) 



REFERENCE EXAMPLE 11 



so Diethyl (2-(4,5-Dimethoxv-2-M -pyrroM)phenvnethyl)malonate 

In 15 m€ of ethyl ether was dissolved 3.0 g of 4,5-dimethoxy-2-(1-pyrrolyl)benzenemethanol l and 15 m€ of con- 
centrated hydrochloric acid was added thereto, followed by stirring at room temperature for 1 hour. To the reaction 
mixture was added 50 mi of water, and the mixture was neutralized with a saturated sodium carbonate aqueous solution 
55 and extracted with chloroform. The extract was dried over anhydrous sodium sulfate, and the solvent was removed 
under reduced pressure to yield a brown oily substance. Separately, 460 mg of metallic sodium was dissolved in 25 
m€ of ethanol, and 6.18 g of ethyl malonate was added thereto to prepare a solution. To this solution was added a 
tetrahydrofuran solution (25 m€) of the above-prepared brown oily substance. After stirring at room temperature for 3 
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10 



15 



20 



hours, the so,ent was removed under reduced pressure. WJ— ^^C^ZZX- 

"r^Sor^ 9ave 3,0 g of the tit.e compound as a brown oily substance. 

1 1 6 (6H t J-7 0Hz) 3 00-3.25 (2H. m), 3.70-3.90 (1 H, m), 3.83, 3.83 (3H, 
1 H-NMR (CDC« 3 ) 6 ppm: ' 0 Hz), 6.30 (2H. t, J=2.0Hz), 6.77 (2H, s) 

REFERENCF EXAMPLE 12 

Rhyl 3-f4.5-Pimethoxv-2-(1 - pyrrnlylfrhenyl .propionate 

powTet Rec^stalization fromchloroLvethyl ether gave the title compound as a coiorless crystal 



170-173°C 



25 EXAMPLE 4 

3 r f , .■n^ 0 thnv Y . 9 -n. 0 vr r0 lvnp H 0 nvh.i. 0 xoDro P vh-4-f?-methoxyphenyl) P iperazine 
SeS "y d s«^^^^ trom Phenol gave the tit, compound as a coioriess crysta,. 



30 



35 



40 



45 



Melting point: 
IR (KBr, cm' 1 ): 
1 H-NMR (CDC€ 3 )8ppm: 



141 -142°C 

2940 2840 1630, 1590, 1520 ^ ftL1 . 

fl5 1 45 (2H, m), 270-3.15 (6H, m), 3.15-3.90 (4H, m), 3.83, 3.84, 3.91 (each 3H, s), 
6.27 (2H, t, J=2.2Hz), 6.60-7.05 (BH, m) 



Elementary analysis for C^h^^Cy. 
Calcd. (%) ! C 69.47; H 6.95; N 9.35 
Found (%) | C 69.37; H 6.88; N 9.14 



EXAMPLE 5 



50 



55 



. * . cHHnH 1R of 1 0 M borane-tetrahydrofuran complex and 1.14 g of 1-(3- 

S«S?n*»™. and M eolv.re „.. removed »nd« reduced 
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dissolved in 1 5 m€ of ethanol, 1 .0 me of concentrated hydrochloric acid was added thereto, and the solvent was removed 
under reduced pressure. Recrystallization of the residue from ethanol-ethyl ether yielded 500 mg of the title compound 
as a colorless prism crystal. 

s Melting point: 210-212°C 

IR (KBr, cm- 1 ): 2950, 2750-2000, 1600, 1510 

1 H-NMR (CDC€ 3 ) 6 ppm: 1.65-2.10 (2H, m), 2.50-3.15 (4H, m), 3.15-3.80 (4H, m), 3.86, 3.94, 4.08 

(3H, s), 4.00-4.60 (2H, m), 4.90-5.40 (2H, m), 6.28 (2H, t, J=2.0Hz), 6.78 
(4H, s), 7.00-7.80 (3H, m), 8.25 (1 H, d, J=7.8Hz) 



Elementary analysis for C^h^NgC^HCI •1/2H 2 0: 

Calcd. (%) | C 60.35; H7.01; N8.12 
1S Found (%) | C 60.61; H 6.95; N 8.02 

REFERENCE EXAMPLE 13 
m-Meconine 

20 

A mixture of 250 g of veratric acid, 275 m€ of formaldehyde (40%), and 1000 rrtf of concentrated hydrochloric acid 
was heated at 60° to 70°C for 12 hours while stirring. An equal volume of ice-water was added to the reaction mixture, 
and the mixture was vigorously stirred on an ice bath. The insoluble material was removed by filtration, and the filtrate 
was allowed to stand at 5°C to room temperature for 24 hours, whereupon crude crystals were precipitated, which 
25 were collected by filtration, washed with a sodium sulfate aqueous solution, and recrystallized from ethanol to yield 50 
g of m-meconine. 

Melting point: 155°C 

1 H-NMR (CDC€ 3 ) 8 ppm: 3.98, 3.94 (each 3H, s), 6.90, 7.31 (each 1H), 5.23 (2H) 

30 

REFERENCE EXAMPLE 14 
m-Hemipinic Acid 

35 A mixture of 7.8 g of m-meconine, 80 m€ of water and 1 N sodium hydroxide was stirred at 50° to 70°C for about 

1 hour in a water bath for hydrolysis. After cooling on an ice bath, 3.36 g of sodium hydrogencarbonate was added 
thereto with stirring, and 1 60 m€ of 1 /3 M potassium permanganate was then added thereto over 5 minutes. Ten minutes 
later, the ice bath was removed. After 30 minutes, heat generation subsided, and the reaction completed. The reaction 
mixture was filtered, and the filtrate was rendered acidic with concentrated hydrochloric acid, followed by concentration 

40 under reduced pressure to yield 5.3 g of m-hemipinic acid crystals having a melting point of 180°C. 

REFERENCE EXAMPLE 15 
m-Hemipinic Anhydride 

45 

Two grams of m-hemipinic acid were dehydrated and sublimated at 180° to 200°C in a sublimation purifying ap- 
paratus to obtain 1 .6 g of m-hemipinic anhydride having a melting point of 174-176°C. 

IR (KBr, cm- 1 ): 1764 

so 

REFERENCE EXAMPLE 16 

5,6-Dimethoxv-3-benzvlidenephthalide 

55 In a 25 m€ flask were charged 4.0 g of m-hemipinic anhydride, 4.54 g of homoveratric acid, and sodium acetate, 

and the flask was buried in a sand bath at 235° to 240°C to allow the mixture to react for 6 hours. The reaction mixture 
was purified by silica gel column chromatography (dichloromethane) to yield the title compound as a colorless amor- 
phous compound. 
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3.9-4.0 (each 3H x 4), 6.24 (H, s), 6.89 (1 H, d. J=9.0Hz), 7.09, 7.29 (1H x 2, sx 2), 7.32 
(1H, dd, J=1.B, 9.0Hz), 7.50 (1H, d, J=1.8Hz) 



REFERENCE EXAMPLE 17 

the title compound as an amorphous compound. 



RFFFRFNICE EXAMPLE 18 
is 3 ^-Dimethoxyphenvlcop per Acetv>ide 

at 40°C to yield 110 mg of the title compound. 



20 



25 



30 



35 



40 



EXAMPLE 6 
Monohvdrate 

* H-.cc^hmH 1 *ft a of 1 -f2-iodo-4 5-dimethoxyphenyl)ethyl-4-(2-methoxyphenyl)piperazine, 
(organic and aqueous hqu.d S over sodium suttate, filtered, and evaporated to 



Melting point: 
IR (cm- 1 ): 

Mass Spectrum (El): 
iH-NMR (CDC€ 3 )6ppm: 



164-167°C 
2210 

I^MH^aaB (6H, m), 3.80-3.96 (2H, m), 3.84 (3H, s), 3.89 (3H, s), 
3.91 (6H, 6), 3.92 (6H, s), 6.86-7.20 (4H, m), 7.35 (3H, m), 7.53 (2H. m) 



45 



Elementary analysis for C 31 N 36 N 2 0 5 '2H 




Calcd. (%) 
Found (%) 


C 61 .28; 
C61.37; 


N 6.64; 
H6.78; 


N4.61 
N4.55 



EXAMPLE 7 



so 



55 



4-(2-methoxYphenynoiperazine 



i-p^.^Dimeth ny Y^^rO.A-dimeth nyYphenvl^hvdroxymethylllphenyllethyl^-l 

. ■ . liran cnlNtion of i on a of 1 .r 2 -r2-bromo-4,5-dimethoxyphenyl]ethyl]-4-(2-methoxyphenyl)-pipera- 

by silica gel column chromatography to yield 1 .62 g of the title compound. 

1 H-NMR (CDC*) 6 ppm: 7.05-6.8 (m. 7H). 6.70 (s, 1 H), 6.60 (s, 1 H), 5.93 (br, 1 H), 3.89 (s, 6H), 3.85 (s, 6H), 3.71 
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(s. 3H), 3.4-2.4 (m, 13H) 

EXAMPLE 8 

5 H2-f4,5-dimethoxv-2-(3 t 4-dimethoxyphem 

An acetic acid solution of 1.62 g of l42-{4,5Hjimethoxy-2-[(3,4-dimethoxyphenyl)hydroxymethyl]]phenyl]-ethyl-4- 
(2-methoxyphenyl)piperazine was subjected to hydrogenation in the presence of a palladium-on-carbon catalyst. After 
the reaction, the catalyst was removed by filtration, and the solvent was azeotropically removed with benzene to yield 
10 1 .60 g of the title compound. 

1 H-NMR (CDC€ 3 ) 8 ppm: 7.1-6.6 (m, 9H), 3.93 (s, 2H), 3.89 (s, 3H), 3.86 (s, 3H), 3.85 (s, 3H), 3.82 

(s, 3H), 3.81 (s, 3H), 3.3-2.7 (m, 14H) 

15 EXAMPLE 9 

1 -f2-f4,5-Dimethoxv-2-rf3 t 4Hdimethoxvphenvl)-acetvnphenvllethvl-4-(2-methoxvphenvnpiperazine 

To a tetrahydrofuran solution of 5.80 g of 1-[2-[2-bromo-4,5-dimethoxyphenyl]ethyl]-4-(2-methoxyphenyl)-pipera- 
20 zine was added 9.44 mi of a 1 5% hexane solution of butyl lithium at -78°C. After stirring for a while, the temperature 
was raised under reduced pressure for degassing. To the solution was added 1 .92 g of pivaloyl chloride at -78°C. 

Separately, 10.2 m€ of a 15% hexane solution of butyl lithium and 2.98 g of ethyl 3,4-dimethoxyphenylacetate were 
added to a tetrahydrofuran solution of 1.6 g of diisopropylamine at -78°C, followed by stirring for 30 minutes. The 
resulting solution was added dropwise to the above-prepared solution. The temperature was elevated up to 0°C, at 
25 which the mixture was stirred for 2 hours. Water was added thereto, and the mixture was extracted with ethyl acetate. 
The extract was washed with a saturated sodium chloride aqueous solution, dried over anhydrous sodium sulfate and 
the solvent was evaporated. The residue was primarily purified by silica gel column chromatography 4N Hydrochloric 
acid was added thereto, followed by heating at 100°C for 15 minutes, to provide a clear solution. The solution was 
cooled, neutralized with a saturated sodium hydrogencarbonate aqueous solution, and extracted with methylene chlo- 
30 ride. The extract was purified by silica gel column chromatography (hexane, ethyl acetate) to yield 490 mg of the title 
compound as an amorphous powder. 

1 H-NMR (CDC€ 3 ) 8 ppm: 7.1-6.7 (m, 9H), 4.13 (s, 2H), 3.92 (s, 3H), 3.87 (s, 6H), 3.86 (s, 3H), 3.85 (s, 3H), 3.3-2.6 

(m, 12H) 

35 

REFERENCE EXAMPLE 19 

1-f(2-Amino-4,5-dimethoxv)-phenvllacetvl-4-(2-methoxyphenvlbiperazine 

40 A methylene chloride solution containing 1 5 g of (4,5-dimethoxy-2-nitrb)phenylacetic acid, 1 2 g of 2-methoxyphe- 

nylpiperazine, and 13 g of dicyclohexylcarbodiimide was stirred at room temperature for 3 hours. A precipitate was 
removed by filtration, and the solvent was evaporated. The residue was washed with ethyl acetate, followed by filtration 
to yield 1 9.7 g of a solid. To the solid were added 400 m€ of ethyl acetate and 1 .0 g of platinum oxide, and hydrogenation 
was performed overnight. The reaction mixture was filtered, the solvent was evaporated, and the residue was crystal- 

45 lized from ethyl acetate to yield 7.5 g of the title compound. 

Melting point: 113-116°C 

|R (cm- 1 ): 3348, 1606, 1520, 1500, 1462, 1240, 1212, 1038 

1 H-NMR (CDC€ 3 ) 8 ppm: 7.1-6.8 (m, 4H), 6.96 (s, 1H), 6.91 (s, 1H), 3.87 (s, 3H), 3.82 (s, 3H), 3.79 (s, 3H), 3.62 

so ° (s, 2H), 3.3-2.7 (m, 8H) 

REFERENCE EXAMPLE 20 

1-ff2-(4-ChlorobutvrvlaminoV5,6-dimethoxv1-phenvnethvl-4-(2-methoxyphenv)piperazine 

ss 

To a tetrahydrofuran suspension of 300 mg of lithium aluminum hydride under refluxing was added 1.5 g of 1- 
[(2-amino-4 1 5-dimethoxy)phenyl]acetyl-4-(2-methoxyphenyl)-piperazine. A saturated sodium sulfate aqueous solution 
was added thereto, and the mixture was extracted with ethyl acetate. The solvent was azeotropically removed with 
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benzene and to the residue were immediately added 50 m€ of methylene chloride, 1.0 m€ ol tnethylamme and 5.50 
g of Tchiorob t yry , chloride. A sodium hydrogencarbonate aqueous solution was added thereto and the m*ure was 
exacted with methylene chloride. The solvent was evaporated, and the residue was purrfied by s.hca gel column 
chromatography (ethyl acetate) to yield 700 mg of the title compound. 

1H-NMR (CDC€ 3 ) 8 ppm: 7.57 (s. 1H), 7.25 (s, 1H), 7.1-6.8 (m, 4H), 6.62 (s. 1H), 3.85 (s, 9H), 3.66 (t, 2H, J=7Hz), 

3.2-3.0 (m, 4H), 2.8-2.0 (m, 10H), 2.0-1.5 (m, 2H) 

EXAMPLE 10 

lM-f?-[2-r4-(2-Methoxvphenvhpiperazinvll-ethvll-4,5-d imethoxvlphenvnpyrrolidone 

To a dimethylformamide solution of 110 mg of sodium hydride was added 660 mg of 1 -tt2-(^obuty^amino)- 
5,6-dimethoxy]phe n yl]ethyl-4-(2-methoxyphenyl)piperazine. and the mixture was heated at 80°C. After c™Y**"n ol 
the reaction, the reaction mixture was extracted wrth methylene chloride, and the sdvent was azeot 
with water and benzene under reduced pressure. Purification by silica gel column chromatography (3% ethanol/chlo- 
roform) yielded 463 mg of the title compound. 

1H-NMR (CDC€ 3 ) 6 ppm: 7.24(s, 1H), 7.0-6.8 (m, 4H), 6.61 (s, 1H), 3.B8 (s, 3H), 3J37 (s 3H) 3.84 (s 3H), 3.8-3.6 
20 13 (m , 2H), 3.2-3.0 (m,4H), 2.8-2.5 (m,10H), 2.3-2.2 (m,2H), 1.3-1.1 (m,2H) 



10 



15 



25 



30 



35 



40 



REFERENCE EXAMPLE 21 

Ethvl 5,6-Dimethoxv-1 -(3,4-dimethoxvbenzvlVI H-indaz ole-3-carboxylate 

In 5000 m€ of dimethyl sulfoxide, having been dried over Molecular Sieve 4A, was suspended 250.2 g of ethyl 
5 6-dimethoxy-1H-indazole-3-carboxylate, and 38.0 g of lithium methoxide was added thereto. After st.rrmg a room 
fempSureTor l hour, 1B5.6gof 3,4-dimethoxybenzyl chloride (prepared from 336.4 g of 3,4-dimethoxybenzyl alcohol, 
300 m( of concentrated hydrochloric acid, and 500 ml of ethyl ether) was added thereto dropwise at room temperature 
over 10 minutes. After stirring at room temperature for 1 hour, 55.6 g of 3,4-dimethoxybenzy chloride was added 
Stowed by stirring at room temperature for 1 hour. To the mixture was further added 55.6 g of 3,4-djmethoxybenzyl 
Sort* followed by stirring at room temperature for 1 hour. The reaction mixture was poured ,nto 30000 me of ,ce- 
wa°e wh le stirring. The supernatant liquor was discarded by decantation, and 1 5000 m€ of water was added to the 
STtota^d by stirring at room temperature overnight. The supernatant liquor was removed by decantat.on and 
the residue was dissolved * 10000 m€ of chloroform. The solution was dried over sodium sulfate and firtered andtte 
solvent was removed under reduced pressure. The residue weighing 497.0 g was purified by column chromatography 
on silica gel (2 kg x 9) using chlorofomv.carbon tetrachloride:ethyl acetate=5:5:1 and then on silica gel (2 kg x 4) using 
emyl SeSe ! hexane=2:1 . The resulting eluate was recrystallized from ethyl acetate to yield 205.0 g of the title com- 
pound as a colorless prism crystal. 



45 



50 



55 



Melting point: 
IR(KBr) cm" 1 : 
1 H-NMR (CDC€ 3 )5ppm: 



138-1 41 °C 

1728, 1496, 1266, 1216, 1204, 1138, 1022 

1 49 (3H, t, J-6.8HZ), 3.78 (3H, s), 3.85 (6H, s), 3.95 (3H, s), 4.53 (2H, q, J=6.8Hz), 5.58 
(2H, s), 6.63 (1H, s), 6.76 (1H, s), 6.80 (2H, s), 7.56 (1H, s) 



Elementary analysis for C 21 H 2 4N 2 0 6 : 


Calcd. (%) 
Found (%) 


C 62.99; H 6.04; N 7.00 
C 62.83; H 5.99; N 6.93 



REFERENCE EXAMPLE 22 

5.6-Dimethoxv-1 -^3.4-dimethoxvbenzvl)-i H-inda?ole-3-Methanol 

In 1500 m€ of tetrahydrofuran was suspended 205.0 g of ethyl 5.6-dimethoxy-1-(3 4-dimethoxybenzyl)-1H-^ 
zole-3-carboxy.ate. having been ground to powder in a mortar, at room temperature^ and 96.8 g of sodium bor^ydnde 
was added thereto, followed by stirring at room temperature. To the mixture was added dropw.se 300 m€ of methanol 
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over 30 minutes. After the addition, the reaction mixture was warmed to 50°C and stirred for 5 hours. To the mixture 
were further added 19.4 g of sodium borohydride and 60 mi of methanol. The reaction mixture was slowly poured into 
a mixture of 200 mi of concentrated hydrochloric acid, 5000 m€ of water, and 1 kg of ice while stirring. A saturated 
sodium hydrogencarbonate aqueous solution was added to the aqueous layer at room temperature while stirring until 
5 the pH became about 8, whereupon a colorless solid began to precipitate. The solid was collected by filtration, washed 
with two 500 mi portions of water, dissolved in 10000 m€ of chloroform, dried over sodium sulfate, filtered, and evap- 
oration of the solvent gave 185.2 g of a colorless solid. This solid was used in the subsequent reaction without further 
purification. 

Separately, a small aliquot of the solid above obtained was recrystallized from ethanol to yield a colorless prism 
10 crystal having a melting point of 187 to 188°C. 

IR (KBr) crrr»: 3272, 1520, 1470, 1438, 1418, 1318, 1284, 1256, 1210, 1166, 1140, 1062, 

1026,870,834 

i H-NMR (CDC€ 3 ) 5 ppm: 3.77 (3H, s), 3.82 (3H, s), 3.87 (3H, s), 3.92 (3H, s), 4.97 (2H, s), 5.40 (2H, 

is ^ s), 6.62 (1H, s), 6.69 (1H, m), 6.75 (2H, m), 7.13 (1H, s) 

REFERENCE EXAMPLE 23 

3-Chloromethvl-5,6-dimethoxv-1 -(3,4-dimethoxvbenzvlH H-indazole 

20 

In 1 500 mi of dichloromethane was dissolved 1 84.0 g of 5,6-dimethoxy-1 -(3,4-dimethoxybenzyl)-3-hydroxymethyl- 
1 H-indazole at room temperature, followed by stirring under cooling with ice. To the solution was added dropwise 75.4 
mi of thionyl chloride over 20 minutes. One minute later, the spot of the starting material on a thin layer chromatogram 
(ethyl acetate:hexane=2:1) disappeared. The reaction mixture was warmed to room temperature, and 3500 mi of 
25 dichloromethane was added thereto. The mixture was washed with 1 000 m€ of a saturated sodium hydrogencarbonate 
aqueous solution, dried over sodium sulfate, filtered, and the evaporation of the solvent gave 189.7 g of a colorless 
solid. This solid was used in the subsequent reaction without further purification. 

1 H-NMR (CDC€ 3 ) 6 ppm: 3.78 (3H, s), 3.84 (3H, s), 3.88 (3H, s), 3.95 (3H, s), 4.95 (2H, s), 5.44 (2H, s), 6.65 (1H, 
30 s),6.71 (3H,m), 7.10(1 H, s) 

REFERENCE EXAMPLE 24 

5,6-Dimethoxv-1 -f 3,4-dimethoxvbenzvn-1 H-indazole-3-acetonitrile 

35 

In 1 000 mi of dimethyl sulfoxide was dissolved 187.0 g of 3-chloromethyl-5,6-dimethoxy-1 -(3,4-dimethoxybenzyl)- 
1 H-indazole, followed by stirring at room temperature. To the solution was added 1 34.0 g of potassium cyanide, having 
been ground to powder in a mortar, followed by stirring at 50°C for 2 hours. The reaction mixture was cooled to room 
temperature, poured into 15000 mi of water, and stirred for 1 hour. A precipitated solid was collected, washed with 
40 three 1 000 mi portions of water, dissolved in 5000 mi of chloroform, dried over sodium sulfate, filtered, and the solvent 
was evaporated. The residue was purified by silica gel column chromatography using 2 kg of silica gel and chloroform: 
ethanol=50:1 and then 2 kg of silica gel and ethyl acetate:hexane=3:1 , to yield 111 .0 g of a pale brown solid. This solid 
was used in the subsequent reaction without further purification. 

45 1 H-NMR (CDC€ 3 ) 5 ppm: 3.80 (3H, s), 3.84 (3H, s), 3.89 (3H, s), 3.94 (3H, s), 4.02 (2H, s), 5.43 (2H, s), 6.66 (1 H, 

s), 6.72 (2H, m), 6.69 (1 H, m), 7.06 (1 H, m) 

REFERENCE EXAMPLE 25 

so 5,6-Dimethoxv-1-(3,4-dimethoxvbenzvl)-1 H-indazole-3-acetic Acid 

In 1000 mi of ethanol was suspended 111.0 g of 5,6-dimethoxy-1-(3,4-dimethoxybenzyl)-1H-indazole-3-ace- 
tonitrile at room temperature and stirred. A 10N sodium hydroxide aqueous solution was added to the suspension, 
followed by heating under reflux for 2 hours. The reaction mixture was cooled to room temperature and evaporated to 
55 remove ethanol. To the residue was added 2000 m€ of water, followed by stirring at room temperature overnight. Any 
insoluble material was removed by filtration, and 500 mi of ethyl ether was added to the filtrate. The organic solvent- 
soluble material was removed, and the aqueous layer was adjusted to pH 4 to 5 with concentrated hydrochloric acid. 
A precipitate was collected and fractionally recrystallized from ethanol to yield 41 .0 g of the title compound. This com- 
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pound was used in the subsequent reaction without further recrystallization. 

1 H-NMR (CDC* 3 ) 8 ppm: 3.77 (3H, s), 3.84 (3H, s). 3.88 (3H, s), 3.91 (3H, s), 4.03 (2H, s), 5.44 (2H, s), 6.64 (1H, 
1 3 > s) , 6.72 (2H,m), 6.77 (1H,m), 6.96 (1H,s) 



ethanol to give a colorless prism crystal having a melting point of 165 to 169 C. 



IR (KBr) cm -1 : 
iH-NMR(CDC€ 3 )6ppm: 



?4 1 5H t J=7 3HZ, Me of EtOH), 1.65 (4H, s), 2.55 (2H, m), 2.75 (2 . m). 2.72 (1H 
m CH,o EtOH), 3.76 (3H, s), 3.78 (3H, s), 3.89 (3H, s), 3.94 (3H, s), 4.09 (2H a ,.5.41 
S U) 6.65 (1H. s), 6.69 (2H, m), 6.73 (1H, s), 7.03 (1H, t, J=7.8Hz), 7.09 (1H, d, 
J=6.8Hz),7.19(1H, s) 



EXAMPLE 12 

,. ,c,^.nhloro-2-me^r^»»^^ 
prism crystal. 



Melting point: 
IR (KBr) cm' 1 : 
1 H-NMR (CDC€ 3 ) 6 ppm: 



148-150°C 

151B 1466 1454, 1260, 1236, 1140, 1022, 1004 

2 35 (3H si 2 85 (2H, m). 3.02 (4H. m). 3.26 (2H, m), 3.78 (3H, s), 3.83 (3H, s), 3.87 
%H, S 3.94 ( 3 2 s) 5.43 (2H, •)! 6.62 (1 H, s), 6.72 (2H, s), 6.78 ,1H. m), 6.96 (1H, m), 
7.11 (3H, m) 



Elementary analysis for C 31 H3 7 N 4 Q4C€ : 



Calcd (%) I C 65.89; H 6.60; N 9.91 ; C€6.27 
Found (%)! C 65.65; H 6.59; N 9.58; C16.36 
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EXAMPLE 13 

5.6-Dimethoxv-1-(3.4<limethoxvphenvlmethM 
Dihvdrochloride Monohvdrate 

s 

In 100 of dichloromethane was dissolved 2.2 g of 5,6-dimethoxy-1-(3,4-dimethoxyphenylmethyl)-1 H-indazole- 
3-acetic acid, and to the solution were added 1.5 g of triphenylphosphine, 1.26 g of 2,2<iipyridyl disulfide, and 1.1 g 
of 2-methoxyphenylpiperazine, followed by stirring at room temperature for 1 hour. The reaction mixture was poured 
into water and extracted with dichloromethane. The organic layer was dried over sodium sulfate, and the solvent was 

10 removed under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate:hexane) 
to yield 2.6 g of a colorless oil. The oil (2.6 g) was dissolved in 40 m€ of tetrahydrof uran, and 40 m€ of a 1 .ON borane- 
tetrahydrof uran complex solution was added thereto, followed by stirring at room temperature for 8 hours. To the solution 
was added 5.0 m€ of water under ice-cooling, and the mixture was stirred and then the solvent was evaporated. To 
the residue was added 20 m€ of concentrated hydrochloric acid, followed by stirring at 60°C for 30 minutes. The solution 

is was poured into a saturated sodium carbonate aqueous solution to be rendered basic and extracted with chloroform. 
The organic layer was dried over sodium sulfate, and the solvent was removed under reduced pressure. The residue 
was purified by silica gel column chromatography (dichloromethane:ethanol=20:1) to yield 2.4 g of a colorless oil. The 
oil was dissolved in ethanol, and 10 m€ of 1N hydrochloric acid was added to the solution, followed by stirring. The 
solvent was removed under reduced pressure. Recrystallization of the residue from ethyl acetate/ethanol gave 2.7 g 

20 of the title compound as a colorless crystal. 

Melting point: 190-193°C 

IR (KBr) cm' 1 : 3348, 2940, 2836, 1632, 1516, 1466, 1262, 1160, 1024, 862, 752 

1 H-NMR (CDC€ 3 ) 5 ppm: 8.05 (1H, m), 7.42 (1H, t), 7.25 (1H, s), 7.04 (2H, m), 6.84 (2H, m), 6.76 (1H, m), 6.65 
25 ' (1 H, s), 5.45 (2H, m), 4.85 (2H, m), 4.27 (2H, m), 4.06, 3.98, 3.90, 3.84, 3.83 (each 3H, 

s), 3.70 (2H, s), 3.88-3.56 (4H, m) 



Elementary analysis for C 31 N 38 N 4 0 5 C€ 2 : 


Calcd. (%) 
Found (%) 


C 58.40; H6.64; N 8.79; C€ 11.12 
C 58.55; H 6.50; N 8.64; C€11.40 



REFERENCE EXAMPLE 26 

35 

1-Hvdroxv-3-f3 t 4-dimethoxvphenvl)butvronitrile 

To a dry benzene solution containing 46 g of sodium amide was slowly added 177 g of 3,4-dimethoxyphenylace- 
tonitrile under cooling with ice. The mixture was heated under reflux for 30 minutes, followed by cooling to room tern- 
40 perature. Into the reaction mixture was slowly blown 50 m€ of ethylene oxide, followed by stirring overnight. Water was 
added thereto, and the mixture was made acidic with 10% hydrochloric acid. The extracted benzene layer was purified 
by silica gel column chromatography (hexane: acetone=2:1 to 1:1) to yield 48 g of the title compound. 

1 H-NMR (CDC€ 3 ) 6 ppm: 7.0-6.8 (m, 3H), 4.05 (t, 1H, J=7.3Hz), 3.90 (s, 3H), 3.89 (s, 3H), 3.9-3.7 (m, 2H), 2.3-2.0 
45 ^ (m,2H) 

REFERENCE EXAMPLE 27 

a-(3,4-Dimethoxvphenvl)-butvrolactone 

50 

A solution (100 m€) of 35 g of 1 -hydroxy-3-(3,4-dimethoxyphenyl)butyronitrile in a 1 :1 mixture of isopropyl alcohol 
and concentrated hydrochloric acid was heated under reflux overnight. The reaction mixture was extracted three times 
with methylene chloride. The organic layer was washed successively with a sodium hydrogencarbonate aqueous so- 
lution and a saturated sodium chloride aqueous solution, dried over sodium sulfate, and the solvent was evaporated. 
55 The residue was purified by silica gel column chromatography (hexane:acetone=2:1 to 1 :1) to yield 28.3 g of the title 
compound. 

1 H-NMR (CDC€ 3 ) 6 ppm: 6.9-6.8 (m, 3H), 4.5-4.4 (m, 1H), 4.4-4.3 (m, 1H), 3.89 (s, 3H), 3.87 (s, 3H), 3.77 (dd, 
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1H, J=8.8, 10.2Hz), 2.8-2.6 (m, 1H), 2.5-2.3 (s, 1H) 

PFFFRFKICF EXAMPLE 28 

r>.{9.Nitro-4.5-dimethoxvDhenvl) -butvrolactone 

Concentrated hydrochloric acid (3.0 m€) was added to a solution of 4.0 g of a-(3,4-dimethoxyphenyl)-butyrolactone 
in 3 Z o S S re of acetic acid ano acetic anhydride. The reaction mixture was poured into a sod.um hydro- 
qencalonate aqueous solution and extracted three times with methylene chloride. The organrc layer was washed^ wrth 
a saTuS feodum chloride aqueous solution and dried over sodium sulfate. The so.vent was evaporated, and the 
residue was crystallized from ethanol to yield 3.36 g of the title compound. 

^SSSZw 8 PP- ™ (OH). 6.76 (s. 1 H), 4.6-4.4 (m, 2H), 3.97 (s, 3H), 3.96 (s, 3H). 2.95-2.8 (m, 1 H), 
J5 " 2.5-2.3 (m, 1H) 

RFFFRFNICE EXAMPLE 29 

■; | fi-nim fi thoxv-3-hvdroy yRthvl-1.3-dihvdro-2f2H)-indolone 

Anefcylacetatesolutioncon^ 
oxidTwas stLd in a 2.0 atm. hydrogen gas atmosphere. Ethanol was added to the react,on m,xture, followed by 
filtration. The solvent was evaporated to yield 1 .76 g of the title compound. 

*5 1H-NMR (CDC« 8 ppm: 9.1-9.0 (br 1H), 6.83 (s, 1H), 6.54 (s, 1H), 4.75-4.4 (m. 1H), 3.87 (s, 3H), 3.86 (s, 3H). 
" 3.9-3.5 (m, 2H), 2.3-2.0 (m, 2H) 

FtFFFRFNCF EXAMPLE 30 
30 fi I 6-Dimethoxv-3-m e thvlthio-3-hvd roxvetvh-1.3-dihydro-2(2H)-indolone 

To50m€ of dimethylformamide was added 360 mg of sodium hydride, and 1 .76 g of 5,6-dimethoxy-3-hydroxyethyl- 
^ 3 X^2HHncJone and 706 mg of dimethyl disulfide were added thereto. To the react-on m.xture v^s added 
a JSm hydrogencarbonate aqueous solution, and the solvent was evaporated. The res.due was extracted three 
35 rim2 wrth meSene chloride, and the organic layer was dried over sodium sulfate. The solvent was evaporated^and 
!he resS by silica gel column chromatography (ethyl acetate) to yield 1 .21 g of the trtle compound. 

1H-NMR (CDC« 3 ) 8 ppm: 9.1-9.0 (br 1H), 6.85 (s, 1H), 6.55 (s, 1H), 3.88 (s, 6H), 3.8-3.5 (m, 2H), 2.5-2.0 (m, 2H), 

1.85 (s,3H) 



40 



REFERENCE EXAMPLE 31 

cc .n i ^ a ,^v YA r ? .f4.r2-methoxv P h C nvn.i-ni Per azinvllethvn-3-methylthio-1 l 3-dihydro-2(2H)-indolone 

To a methylene chloride solution of 330 mg of 5,6-dimethoxy-3-methylthio-3-hydroxyethyl-1 W^-W^ 
olone and 0 5 m« of triethylamine was added 2.2 equivalents of mesyl chloride under coohng wrth .c* A sod.um hy- 
h ZnclonaT^ ^aaueous solution was added to the reaction mixture, and the mixture was extracted three t.mes with 

2te^tsdvent was evaporated, and the residue was purified by silica gel co.umn chromatography 
The product was dissolved in dimethytformamide, and to the solution were added 300 mg of (2-methoxyphenyl)-p.p- 
22£TaK2 potassium carbonate, and 200 mg of sodium iodide, followed by st.rr.ng overn.ght. A sod.um hy- 
d Senca^e aqueous solution was added thereto, and the reaction mixture was extracted three t,mes w h me^h- 
vlene chtoride The organic layer was washed wrth a saturated sodium chloride aqueous solutton. dned over sodmm 
eZte J and L sot/ent was evaporated. The residue was purified by silica gel column chromatography (ethyl acetate) 
ss to yield 1 40 mg of the title compound. 

1 H-NMR (CDC€ 3 ) 8 ppm: 9.5-9.4 (br 1 H), 7.0-6.7 (m, 5H). 6.58 (., 1 H), 3.89 (S, 3H), 3.88 (s, 3H), 3.79 (s, 3H), 

3.8-1.9 (m, 12H), 1.80 (s, 3H) 



45 
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REFERENCE EXAMPLE 32 

1-f7-f2,3-Dihvdrobenzofuranvnipiperazine 

s In 1 0 mi of acetic acid was dissolved 884.0 mg of 1 -(7-benzofuranyl)piperazine t and 56.7 mg of Pearman's catalyst 

was added thereto. The mixture was stirred at 65°C in a hydrogen stream for 4 hours. After completion of the reaction, 
the catalyst was removed by filtration using Celite. The solvent was evaporated, and the residue was subjected to silica 
gel column chromatography. From the fraction eluted with 10 vol% chloroform-methanol was obtained 729.4 mg of a 
crude 2,3-dihydrobenzofuran compound, which was used in the subsequent reaction without further purification. 

70 

EXAMPLE 14 

3-r2-f4-r7-f2,3-Dihvdrobenzofuranvm-1 -piperazinvllethvll-S^-dimethoxv-l-O^-dimethoxvbenzvh-IH-indazole 

is in 1 5 m€ of anhydrous dichloromethane was dissolved 1 .28 g of 5,6-dimethoxy-1 -(3,4-dimethoxybenzyl)-1 H-inda- 

zolylacetic acid. To the solution were added successively 868.6 mg of triphenylphosphine, 729.4 mg of 2,2-dipyridyl 
disulfide, and 729.4 mg of 1-[7-(2,3-dihydrobenzofuranyl)]piperazine, followed by stirring at room temperature for 10 
minutes. After completion of the reaction, water was added thereto, and the mixture was extracted with dichlorometh- 
ane. The extract was dried over anhydrous sodium sulfate, the solvent was evaporated, and the residue was subjected 

20 to silica gel column chromatography (ethyl acetate) to yield 1 .16 g of an amide compound as a colorless oily substance. 
The oily product was dissolved in 20 m€ of anhydrous tetrahydrofuran, and 8.1 m€ of a 1 .0 M solution of a borane- 
tetrahydrofuran complex was added thereto, followed by refluxing for 1 hour. After completion of the reaction, 10 m€ 
of a 10% hydrochloric acid was added to the reaction mixture, followed by further refluxing for 1 hour. After cooling, 
sodium hydrogencarbonate powder was added thereto for neutralization, and the mixture was extracted with chloro- 

25 form. The extract was dried over anhydrous sodium sulfate, the solvent was evaporated, and the residue was purified 
by silica gel column chromatography (ethyl acetate) to yield 729.3 mg of the title compound as a colorless oily sub- 
stance. 

IR (KBr) cm- 1 : 1514, 1486, 1260, 1028 

30 1H-NMR (CDC€ 3 ) 8 ppm: 3.70-3.77 (4H, m), 3.79, 3.83, 3.88, 3.94 (each 3H, s), 5.43 (2H, s), 6.62-7.61 (8H, m) 



Elementary analysis for C 31 H3 8 N40 S »1/2H 2 0: 

Calcd. (%) j C 67.70; H 6.92; N 9.86 
Found (%) j C 67.62; H 6.59; N 9.24 



REFERENCE EXAMPLE 33 
40 1-f(2-Methoxvcarbonvl-4,5-dimethoxvVphenvl1ethvl-4-(2>methoxyphenv)piperazine 

To a tetrahydrofuran solution of 3.8 g of 1 -[(2-bromo-4 ) 5-dimethoxy)phenyl]ethyl-4-(2-methoxyphenyl)-piperazine 
was added 6.4 m€ of a 15% hexane solution of n-butyl lithium at -78*C. After stirring for a while, 0.5 g of solid carbon 
dioxide was added thereto. The solvent was removed by evaporation. Methanol was added to the residue, and then 
45 about 1 m€ of concentrated hydrochloric acid was added, followed by heating under reflux overnight. The reaction 
mixture was carefully neutralized with a sodium hydrogencarbonate aqueous solution, and ethyl acetate was added 
thereto. The organic layer was separated. The aqueous layer was made acidic, extracted with methylene chloride, and 
again subjected to esterification. The resulting organic layer was evaporated, and the residue was crystallized from 
ethanol to yield 530 mg of the title compound. 

so 

Melting point: 118°C 

1 H-NMR (CDC€ 3 , 400 MHz) 8 ppm: 7.52 (s, 1H), 7.05-6.75 (m, 5H), 3.93 (s, 3H), 3.91 (s, 3H), 3.89 (s, 3H), 3.88 

(s, 3H), 3.4-2.6 (m, 12H) 

55 
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REFERENCE FXAMPLE 34 

Fth yl 5 6-Dimetho v y-i -n -tritvl-4-imi^ ^hmethvl-l H-inrta7ole-3-carboxylate 

m i;ooo m€ of dimethyl sulfoxide was suspended 250.2 g of ethyl 5,6-dimethoxyindazole-3-carboxylate, and 40^ 

title compound as a colorless prism crystal. 



Melting point: 
IR(KBr) cm- 1 : 
1H-NMR (CDC€ 3 )5ppm: 



184-186°C 

1704 1496, 1268, 1146, 1132, 1092, 748, 700 

21 (6H. d J=5.9Hz, Me of iso-PrOH), 1 .46 (3H, t, J=7.3Hz), 3.93 (3H. s), 3.97 (3H s) 
4 01 (1H, m, CH of iso-PrOH), 4.49 (2H, q, J=7.3Hz), 5.61 (2H, s), 6.79 (1H, s), 7.03 
(5H, m), 7.13 (1H, s), 7.28 (10H, m), 7.47 (1H, s), 7.51 (1H, s) 



Elementary analysis for C 35 H 32 N 4 CVC 3 H 8 0: 


Calcd. (%) 
Found (%) 


C 72.1 3; H6.37; N 8.85 
C71.53; H6.37; N 870 



RFFFRENCE EXAMPLE 35 

5, fi-Dimethoxv-i -l 1 -tritvM-imid* 7 0 lvhmethvl-1 H-inda7ole-3-methanol 

in 1300 m€ of tetrahydrofuran was suspended 222.0 g of ethyl 5,6-dimethoxy-1-(1-trrtyl-4-innidazolyl)methyl)-1H- 
indJ,o eTca^oxvSfnaSg been ground to powder in a mortar, at room temperature, and the suspension was 
indazole-3-carooxyiaie, navin 9 a r 0 tx\c\mt aiaZ 4M toluene solution of sod urn bismethox- 

^SISL !2iT3?i™n chloroform gave 181.0 g of the tttle compound as a colorless pnsm crystal. 

1 1 5-1 20° C (with decomposition) ^ 
3216 3172, 3008, 2936 1510, 1488, 1472, 1444, 1302, 1260, 1172, 1156, 1128, 1102, 
1036, 1014, 836, 764, 702, 678, 666, 636 

3 91 3H, s), 3.92 (3H. s), 4.92 (2H, s), 5.44 (2H, s), 6.76 (1H, 8). 6.95 (1H, s), 7.05 (5H, 
m), 7.26 (1H, s, CHC€ 3 ), 7.28 (1H, s), 7.31 (10H, m), 7.46 (1H, s) 



Melting point: 
IR (KBr) cm' 1 : 

iH-NMR(CDC€ 3 )5ppm: 



Elementary analysis for C3 3 H 30 N 4 O 3 > CHC€ 3 : 

Calcd. (%) I C 62.83; 
Found (%) | C 62.50; 



H4.81; 
H 4.63; 



N8.62 
N8.42 



REFERENCE EXAMPLE 36 

^-ChlQromethvl-5.6-dimethoxv-1 -(1 -tritvl-4-imida7olvl)methyl-1 H-indazole 

m 1700 m€ of dichloromethane was suspended 180.0 g of 5,6-dimethoxy-1 ^ 
zole V^TJ^^ g-nd to powder in a mortar, at room temperature, followed by stirnng wh„e coohng 
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with ice. To the reaction mixture was added dropwise 48.6 m€ of thionyl chloride over 5 minutes. One minute later, the 
spot of the starting material on a thin layer chromatogram (chloroform :ethanol=30:1 ) disappeared. The reaction mixture 
was poured into 2000 mi of a saturated sodium hydrogencarbonate aqueous solution and extracted with 5000 mi of 
chloroform. The extract was dried over sodium sulfate, filtered, and the solvent was evaporated to yield 165.1 g of a 
5 colorless solid. This solid was used in the subsequent reaction without further purification. 

1 H-NMR (CDC€ 3 ) 5 ppm: 3.95 (3H, s), 4.09 (3H, s), 4.83 (2H, s), 5.67 (2H, s), 7.02 (8H, m), 7.37 (10H, m), 7.88 

(1H,br) 

w REFERENCE EXAMPLE 37 

5,6-Dimethoxy-1 -(1 -tritvl-4-imidazolyl)methvl-1 H-indazole-3-acetonitriie 

In 1200 mi of dimethyl sulfoxide was suspended 165.0 g of 3-chloromethyl-5,6-dimethoxy-1-(1-trityl-4-imidazolyl) 
is methyMH-indazole, followed by stirring at room temperature. To the suspension was added 43.6 g of potassium cy- 
anide, having been ground to powder in a mortar, and the mixture was stirred at 70°C for 1 hour. The reaction mixture 
was cooled to room temperature and poured into 15000 mi of water with vigorous stirring, followed by stirring for 1 
hour. A precipitated solid was collected, washed with three 1000 m€ portions of water, and dissolved in 5000 mi of 
chloroform. The solution was dried over sodium sulfate, filtered, and the solvent was evaporated. Silica gel column 
20 chromatography (ethyl acetate) of the residue yielded 1 08.7 g of a pale brown solid, which was used in the next reaction 
as such. 

1H-NMR (CDC€ 3 ) 8 ppm: 3.92 (3H, s), 3.94 (3H, s), 3.97 (2H, s), 5.42 (2H, s), 6.79 (1H, s), 7.00 (1H, s), 7.02 (1H, 

s), 7.06 (5H, m), 7.30 (10H, m), 7.46 (1H, s) 

25 

REFERENCE EXAMPLE 38 

5.6-Dimethoxy-1 -(1 -tritvM-imidazoMlmethvH H-indazole-3-acettc Acid 

30 in 1000m€of ethanol was suspended 107.0 g of 5,6-dimethoxy-1-(1-trityl-4-imidazolyl)methyl-1H-indazole-3-ac- 

etonitrile at room temperature, and a 10N sodium hydroxide aqueous solution, prepared from 40.0 g of sodium hydrox- 
ide and 100 mi of water, was added thereto, followed by refluxing for 6 hours. The reaction mixture was cooled to room 
temperature and poured into 5000 mi of water. On adjusting to pH 3 to 4 with 10% hydrochloric acid, a colorless solid 
precipitated, which was collected by filtration, washed with three 500 mi portions of water, and dissolved in 5000 mi 

35 of chloroform. The solution was dried over sodium sulfate, filtered, and the solvent was evaporated to yield 1 34.0 g of 
the title compound, which was used in the next reaction as such. 

1 H-NMR (CDC€ 3 ) 8 ppm: 3.84 (3H, s), 3.87 (3H, s), 3.89 (2H, s), 5.43 (2H, s), 6.76 (1 H, s), 6.88 (1 H, s), 6.93 (1 H, 

s), 7.03 (5H, m), 7.28 (10H, m), 7.48 (1H, s) 

40 

EXAMPLE 15 

3- (2-(4-(3-Chloro-2-methvlphenylH 

45 in 1 000 mi of tetrahydrofuran was suspended 1 20.0 g of 4-(3-chloro-2-methylphenyl)-1 -(5,6-dimethoxy-1 -(1 -trityl- 

4- imidazolyl)methyl)indazol-3-yl)acetyl)piperazine. To the suspension was added 800 mi of a 1.0M borane-tetrahy- 
drofuran complex, followed by refluxing for 90 minutes. The reaction mixture was cooled to room temperature, and 30 
mi of water was added thereto to decompose the excess reagent. Tetrahydrofuran was removed under reduced pres- 
sure, and 1 50 m€ of concentrated hydrochloric acid, 200 mi of water, and 40 mi of ethanol were added to the residue, 

so followed by stirring at 50°C for 1 hour. The aqueous layer was cooled to room temperature, made alkaline with potassium 
carbonate, and extracted with 3000 mi of chloroform. The organic layer was dried over sodium sulfate, filtered, and 
the solvent was evaporated. The residue was purified by silica gel column chromatography (chloroform:ethanol=40:1 ) 
to yield a colorless solid, which was then recry stall ized from isopropyl alcohol/isopropyl ether to give 71 .0 g of the title 
compound as a colorless prism crystal. 

55 

Melting point: 143-144.5°C 

IR (KBr) cm" 1 : 1510, 1464, 1432, 1272, 1238, 1206, 1006 

1 H-NMR (CDC€ 3 ) 5 ppm: 2.34 (3H, s), 2.78 (4H, m), 2.90 (2H, m), 2.97 (4H, m), 3.17 (2H, m), 3.90 (3H, s), 3.91 
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(3H, s), 5.45 (2H, s), 6.83 (1H, s), 6.84 (1H, s), 6.92 (1H, m). 7.00 (1H, s), 7.09 (2H, m), 
7.52 (1H, s) 



Elementary analysis for C 26 H 31 N 6 Q 2 C< : 



Calcd.(%) ! C 63.09; H6.31; N 16.98; C€7.16 
Found (%) | C 62.93; H 6.30; N 16.88; CI7.16 



RFFFRENCE EXAMPLE 39 

residue was purified by silica gel column chromatography (ethyl acetate.nexane-i 10 yie y 
pound. 

, 07 /ou t i « rw^ 9 ?3 (3H s^ 2 71 (2H, m), 2.75 (2H, m), 2.83 (4H, m), 3.66 (4H, 
1 H-NMR (CDC <3 ) « ppm: ^ ^T) ,6.84 (1H. d, J=7.8Hz), 7,6 (1H, t, J= 8.3Hz), 

7.37 (5H, m), 7.53 (1H, d, J=7.8Hz) 

RFFFRENCE EXAMPLE 40 
4.4-Dimethvl-2-f2.4.5-trime thoxvohenvl)-2-oxazoline 

with hexane to yield 22.4 g of the title compound. 

SSSfS^ 5 PP.: X^IH). 7.26 (s, 1H), 6.53 (s, 1H), 4,1 (S, 2H), 3.92 (s, 3H), 3.90 (s, 3H), 3.87 (s, 

3H), 1.42 (s,6H) 

REFERENCE EXAMPLE 41 

2-f4.5-Dimetho v Y-P-(3.4-dimetho vYphenvnV4,4-dimethvl^oxazoline 

1 .9 g of the title compound. 

8 ppm: 7 0 2 9 7" 1 (s°; C H), 6.9-6.8 (m, 4H), 3.97 (s, 3H), 3.92 (s, 6H), 3.69 (s. 3H), 3.80 (s, 2H), 1 .31 
(s,6H) 
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. REFERENCE EXAMPLE 42 

4,5-Dimethoxv-2-(3,4-dimethoxvphenyl)benzoic Acid 

5 A solution of 2.6 g of 2-[4,5-dimethoxy-2-(3,4^imethoxyphenyl)]-4 t 4-dimethyl-2-oxazoline in methyl iodide was 

stirred overnight to give 3.0 g of a precipitate. A 20% sodium hydroxide aqueous solution was added to the precipitate, 
followed by heating under reflux overnight. The reaction mixture was neutralized with 5N hydrochloric acid and extracted 
with methylene chloride. The solvent was evaporated, and the resulting crystal was washed with ethanol to yield 1 .51 
g of the title compound. 

10 

I R (cm-1 ): 1 692, 1 508, 1 256, 1 1 76, 1 026 

1 H-NMR (CDC€ 3 ) 5 ppm: 9.7 (br, 1H), 7.52 (s, 1H), 6.9-6.8 (m, 4H), 3.94 (s, 3H), 3.91 (s, 6H), 3.85 (s, 3H) 
REFERENCE EXAMPLE 43 

1S 

4'Chloromethvl-1,2-dimethoxv-5-(3,4-dimethoxvphenvhbenzene 

A tetrahydrofuran suspension of 1.5 g of lithium aluminum hydride was refluxed, and 2.43 g of 4,5-dimethoxy-2- 
(3,4-dimethoxyphenyl)benzoic acid was added thereto. After allowing to cool, a supersaturated sodium sulfate aqueous 
20 solution was slowly added thereto. The precipitate was removed by filtration. The solvent was evaporated, and the 
residue was dissolved in methylene chloride. Concentrated hydrochloric acid was added to the solution, and the mixture 
was stirred for 2 hours, followed by extraction. Purification by silica gel column chromatography (hexane:ethyl ace- 
tate=5:1 to 1:1) of the extract yielded 820 mg of the title compound. 

25 1H-NMR (CDC€ 3 ) 5 ppm: 7.1-6.9 (m, 4H). 6.78 (s, 1H), 4.52 (s, 2H), 3.95 (s, 3H), 3.93 (s, 3H), 3.92 (s, 3H), 3.89 

(s, 3H) 

REFERENCE EXAMPLE 44 

30 Fr4,5-Dimethoxv-2-(3,4-dimethoxyphenvl)1phenvl1acetic Acid 

A dimethylformamide solution containing 1 .4 g of 4-chloromethyl-1 ,2-dimethoxy-5-(3,4-dimethoxyphenyl)benzene 
and 565 mg of potassium cyanide was stirred at 50°C for one day. The solvent was removed under reduced pressure, 
and ethyl acetate was added to the residue. The solution was washed successively with water and a saturated sodium 
35 chloride aqueous solution. The solvent was evaporated, and to the residue were added 40 m€ of a 20% sodium hy- 
droxide aqueous solution and 15 m€ of ethanol, followed by heating under reflux overnight. After cooling, water was 
added, and the reaction mixture was washed with ethyl ether. The aqueous layer was rendered acidic with hydrochloric 
acid and extracted with methylene chloride. The solvent was removed under reduced pressure to yield 1.16 g of the 
title compound as an oily substance. 

40 

1 H-NMR (CDC€ 3 ) 5 ppm: 6.9-6.8 (m, 4H), 6.8 (s, 1H), 3.91 (s, 6H), 3.87 (s, 3H), 3.85 (s, 3H), 3.57 (s, 2H) 
EXAMPLE 16 

45 l-f2-f4,5-Dimethoxv-2-(3,4-dimethoxvphenvni-phenvllacetvl-4-(2-methoxvphenvnpiperazine 

One drop of dimethylformamide was added to a thionyl chloride solution of 517 mg of [[4,5-dimethoxy-2- 
(3,4-dimethoxy-2-(3,4-dimethoxyphenyl)]phenyl]acetic acid. Thionyl chloride was removed by azeotropic evaporation 
with benzene. To a methylene chloride solution of the residue was added 2-methoxyphenylpiperazine. After stirring for 
so a while, the organic layer was extracted and purified by silica gel column chromatography (hexane.ethyl acetate=1: 
1 -ethyl acetate) to yield 599 mg of the title compound. 

1 H-NMR (CDC€ 3 ) 6 ppm: 7.0-6.7 (m, 9H), 3.91 (s, 6H), 3.87 (s, 6H), 3.85 (s, 3H), 3.9-3.6 (m, 2H), 3.4-3.2 (m, 2H), 

3.0-2.8 (m, 2H), 2.8-2.6 (m, 2H) 

55 
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EXAMPLE 17 

i.rp-l[4.5.Dimeth Q yv-2-O.4-dimflth 0 xvphenvni-p henvnethvll-4-(P-mp.th Q xvDhenvnDiDera2ine 

To a tetrahydrof uran suspension of 1 50 mg of lithium aluminum hydride was added 593 mg of 1 -[2-[[4,5-dimethoxy- 
2-(3 4-dimethoxyphenyl)]phenyl]acetyl]-4-(2-methoxyphenyl)-pipera2ine while refluxing. After allowing to cool, a su- 
persaturated sodL site aqueous solution was added to the reaction mixture, to towed by extracting with ethyl 
acetate. The solvent was evaporated, and the residue was crystallized from isopropyl alcohol to yield 415 mg of the 
title compound. 

Melting point: 111-113*0 

I R (cm-1 V 1 504, 1 464, 1 252, 1 1 74, 1 340, 1 026 

i H-NMR (CDC63) 8 ppm: 8.0-7.7 (m, 9H), 3.92 (br s, 9H). 3.84 (s, 6H), 3.2-2.9 (br, 4H), 2.9-2.4 (m, 8H) 
EXAMPLE 18 

i.r3.Chloro-2-mAthvlohenvn-4-f2-ff4.5-dimethoxv-2-(3 .4.dimethoxvphenthlphenvl1acetyll-piperazine 

The title compound was synthesized in a yield of 748 mg in the same manner as described above, except tor using 
654 mg of [[4,5-dimethoxy-2-(3,4-dimethoxyphenyl)]-phenyl]acetic acid, 2.0 m€ of thionyl chloride, and 500 mg of 
(3-chloro-2-methylphenyl)piperazine. 

1H-NMR (CDC€ 3 ) 8 ppm: 7.1-7.0 (m, 2H), 6.9-6.7 (m, 6H), 3.92 (s, 6H), 3.87 (s, 6H), 3.63 (s, 2H), 3.8-3.6 (m, 2H), 
1 3 ' 3.4-3.2 (m, 2H), 2.8-2.6 (s, 2H), 2.6-2.4 (m, 2H), 2.32 (s, 3H) 

EXAMPLE 19 

i^3.Chloro.2-mAthvlnhenvh-4-l2-fr4 S.dim e thoxv-2-(3.4-dimethoxyphenyl)lphenyllethyl]-piperazine 

The title compound was synthesized in a yield of 540 mg in the same manner as described above except for using 
740 mg of i-(3-chloro-2-methylphenyl)-4-[2-[[4,5-dimethoxy-2-(3,4-dimethoxyphenyl)]phenyl]acetyl)-p.peraz.ne and 

170 mg of lithium aluminum hydride. 

Melting point: 137-139°C 

IR (cm-'V 1504, 1464, 1250, 1136, 1008 

1H-NMR (CDC€ 3 ) 8 ppm: 8.2-7.7 (m, 8H), 3.93 (s, 9H), 3.87 (s, 3H), 3.2-2.5 (m, 12H), 2.30 (s, 3H) 
FXAMPLES 20 TO 79 

Compounds having the formula shown below, in which the symbols, R\ F* K, G, Z and Q are defined in Table 3 
below, were synthesized in the same manner as in the foregoing Examples. Compounds wherein K is C are ind^ole 
compounds, and those wherein K is "N" is indazole compounds. In these compounds, G is a 3,4-d.methoxybenzyl 
group unless otherwise shown in the Table. In those compounds wherein Ri and R* both represent a methoxy group, 
the methoxy group is at the 5- and 6-positions except where noted. 
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TABLE 3 



w 



15 



20 



25 



Example 

No. 
(salt or 
adduct) 



20 
(HC1) 



21 
(HC1) 



22 

(HC1. H 2 0) 



23 

(HC1. H 2 0) 



El, R 2 K 



-OMe. -OMe 



H ^ 

0 



-OMe , -OMe N 



-OMe, -OMe N 



-OMe, -OMe N 



(CH 2 ) 2 - 



-(CH 2 > 2 - 



(CH 2 ) r 



(CH 2 ) 2 . 




CH 3 CH 3 



Melting 
Point 
(°C) 



127-129 



206-208 



129-131 



128-132 



30 



35 



24 

(HCl) 



25 

40 (HCl) 

26 
(HCl) 



45 



50 



55 



-OMe , -OMe N 



27 

(2HC1. H 2 0) 



-OMe, -OMe N 
-OMe, -OMe N 

-OMe , -OMe N 



(HC1 28 H 2 0) - 0M *' "° Me " 



<CH 2 ) 



2'2" 



-(CH 2 ) 2 - 
-(CH 2 ) 2 - 

-<CH 2 ) 2 - 
-<CH 2 ) 2 - 




146-150 



259-265 



149-153 



/ Ch, 127-131 



CH, 



197-202 
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Example 

No. 
(salt or 
adduct) 



R* R 2 



JO 



15 



20 



, 29 „ -OMe, -OMe N 

(HC1. H 2 0) 



30 

(HC1. H 2 0) 



-OMe, -OMe N 



31 

25 (HC1) 



32 



-OMe, -OMe N 



30 -OMe, -OMe N 

30 (2HC1. 2H 2 0) 



33 -OMe , -OMe N 

(2HC1. 2H 2 0) 



35 



40 



45 



(2HC1. H 2 0) 



35 

(2HC1) 



36 

(HCl. H 2 0) 



-OMe , -OMe N 



-OMe, -OMe N 



-(CH 2 ) 2 - 



(CH 2 ) 2 - 



-(CH 2 ) 2 - 



-(CH 2 ) 2 - 

-(CH 2 ) 2 - 
-(CH 2 ) 2 - 



Melting 

_Q Point 

(°C) 



■p 



161-172 



r-0 



H,C 



9 



^0 



CH, F 



-(CH 2 ) 2 - 




161-166 



74-77 



205-206 



193-197 



142-149 



(CH 2 ) 2 - 1S2-189 



110-120 



50 



55 



44 



EP 0 624 584 B1 



Example 

No. 
(salt or 
adduct ) 



37 

(2HC1. 
1/2H 2 0) 

38 

(2HC1. 
3/2H 2 0) 



R . R z K 



-OMe, -OMe N 



-OMe, -OMe N 



39 

(HC1. -OMe. -OMe N 

3/2H 2 0) 



40 •OMe, -OMe N 

(2HC1) 



41 

(2HC1. -OMe t -OMe N 
1/2H 2 0) 



42 -OMe, -OMe N 



-(CH 2 ) 2 - 



(CH 2 ) r 




Melting 
Point 
(°C) 



195-202 



183-185 



-(CH 2 ) 2 - 



(CH 



(CH 2 ) 



( / H 3 
M — ' 

-Q 



■<CH 2 ) 2 - 



119-131 



173-178 



107-111 



103-104 



43 



-OMe, -OMe N 



(CH 2 ) 2 - 




0 106-108 



NH 
\ 



CH, 
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Example 

No. 
(salt or 
adductj 



Rj, R 2 



44 - 0 Me, -OMe N 

(2HC1) 



4 5 , t -OMe, -OMe N 
(2HC1) 



46 

(2HC1) 



47 

(HCl. H 2 0) 



-OMe , -OMe N 



-OMe , -OMe N 



-CCH 2 ) 2 - __^^_J_F 



-(CH 2 ) 2 - 



(CH 2 )j- 



-<CH 2 ) 2 - 




0 CI 

\ 



Melting 
Point 
( p C> 

224-229 



120-122 



187-191 



204-207 



48 .OMe t -OMe N 

(HCl. H 2 0) 



49 u rtv -OMe , -OMe N 
(HCl, H 2 0) 



50 



-OMe, -OMe N 



51 -OMe, -OMe N 



-(CH 2 ) 2 - 



<CH 2 ) 2 - 




(CH 2 ) 2 



-<CH 2 ) 2 - 




\ 



F F 



CH 3 C I 



194-195 



208.5-210 



111-112 



146-147.5 
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10 



Example 

No. 
(salt or 
adduct) 



1 1>2 



T5 



52 -OMe, -OMe N 



53 -OMe, -OMe N 



-(CH 2 ) 2 - 



•<CH 2 ) 2 - 



Melting 

Ji Point 

(°C) 



c 

-ft 



113.5-115 



108-109 



20 



25 



30 



54 -OMe , -OMe N 



55 -OMe, -OMe 



56 -OMe , -OMe 



■ So 



•(CH 2 ) r 



(CHj> 2 - 



-(CH 2 ) 2 - 



0 CH 

-a 



3 129-131 





148-149 



128-129 



35 57 

(HC1) 



40 



45 



50 



55 



-OMe , -OMe N 



58 

(HCl. H 2 0) 



59 

(HCl) 



-OMe, -OMe N 



-OMe, -OMe H 



(CH 2 ) r 



(CH 2 ) 2 - 



-CCHj),- 




CH, 




97-102 



110-114 



CH 3 109-115 



CH. 



CM, 
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Example 

No - Melting 
(salt ° r „i »2 v G Z Q Point 



60 .OMe. -OMe N -(CH 2 > 2 - 198 " 202 



<HC1) 



64 
65 



-ft 



CH- CI 



61 -OMe , -OMe X -<CH 2 ) a - >=/ "3-138 



-OMe, -OMe X 

(ZHC1) ~ 0 



CH, 



62 -OMe. -OMe 



CH. C» 



-OMe , -OMe X -(CH 2 ) 2 - ^ 

CH, CI 



137-137.5 



63 -OMe , -OMe N ~<CH 2 > 2 - l^'.s" 

CH, CI 

-OMe. -OMe X -(CH 2 ) 2 - 175-180 



142-143 



6 6 -OMe , -OMe X -(CH 2 ) 2 - 1«-" 8 
(2HC1) \=/ 

67 -OMe , -OMe N ^-n^o -(CH 2 ) 2 - 2«-2«8 
(HC1) — / V—/ cm, Ci 
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10 



15 



20 



25 



35 



45 



50 



55 



Example 
No. 

(salt or Melting 

adductl RL R 2 K G 2 Q Point 

(°C) 

OH 



68 -OMe, -OMe N -(CH 2 ) 2 - H ) 132-137 

CM, N- 

69 -OMe , -OMe N H -(CH 2 ) 2 - )=< 175-176 



70 -OMe , -OMe N -(CH 2 ) 2 - ~ 



71 ^OMe, -OMe N | \=/ 176-180 



(HC1. H 2 0) 



CHCH 2 - c , 



50 0 
72 -OMe , -OMe N | 



-CCH 2 - 



H 3 C C 



(2HC1) 



A p 
F F 



78-79 



115.5- 
116*5 



73 -OMe, -OMe N -CH-CH-O^ 131-133 

H 3 C C I 

CHj 0-CH 3 



-OMe, -OMe N -(CH 2 ) 2 - F 111-116 
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Example 

No. 
(salt or 
adductl 

76 

(2HC1. H 2 0) 



77 

(2HC1. 4H 2 0) 



78 



R 1 . R 2 



-OMe, -OMe N 



-OMe, -OMe N 



-OMe f -OMe N 



-(CH 2 V 



■<CH 2 ) 2 - 



-<CH 2 ) 2 - 



Melting 
Point 
<°C) 

F 20B-212 



CH 3 

ch 3 m— ' 109-115 



175-176 



Example 

No. 
(salt or 
adduct) 



79 

(2HC1. 
3/2H 2 0) 



R* R 2 



-OMe, -OMe 



oc« 3 



(CH 2 ) 2 - 



o o 

-0 



Melting 
Point 
(•C) 



110-118 



FXAMPLES 80 TO 94 

Compounds having the formula shown below, in which the symbols, Ri , F* G. Z, and Q are defined in Table 4 
below were ^syntheSd ,„ the same manner as in the foregoing Examples. In those compounds where-n R> and R* 
group, the methoxy group is at the 5- and 6-positions except where noted. 
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TABLE 4 

Example 
No. 

(salt or , , Melting 
adductl R . R G Z 0 po^nt 



85-86 



241-242 



204-209 



218-220 



189-191 



222-225 



80-82 



184.5- 
186.5 



80 


-OMe, 


-OMe 


H 


-(CH 2 ) 2 - 


0 

'CH 3 


81 
(HCl) 


-OMe, 


-OMe 


-o 


-(CH 2 ) 2 - 


H 3 C-0 


82 
(2HC1. 
H 2 0) 


-OMe, 


-OMe 


/r~\ 


-(CH 2 ) 2 - 


-p 

0 
% CH 3 


83 
(2HC1. 
EtOH) 


-OMe, 


-OMe 


-O 


-CH 2 - 


H,C-0 


84 


-OMe, 


-OMe 


CM CH J 

-CXX". 






85 
(2HC1. 
H 2 0) 


-OMe, 


-OMe 


o 


-<CH 2 ) 2 - 


-p 

0 


86 


-OMe, 


-OMe 


O 

1 

-NHC(CH 2 )*CHj 


-(CH 2 ) 2 - 


% CH 3 


87 
(2HC1. 
1/2H 2 0) 


-OMe, 


-OMe 




-(CH 2 ) 2 - 


H.C-0 
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Example 

No . „ , . . 

(salt or . 2 n Melting 

adducU R » R G Z Q Point 



(°C) 



88 
(HC1) 



-OMe, -OMe -f' fp 5 ] -(CH 2 ) 2 - W 165-168 



o 

*CH, 



89 -OMe, -OMe XX "( CH z>*- 98-100 

H^^N CH 3 



-OMe, -0M 6 -,CH 2h - ^ 216-218 



0 

% CH 3 



^ -OMe, -OMe t^- F -< CH ^^ 14 °- 142 



0 
% CH 3 



0 
*CH, 



92 
(HC1) 



^0 O-CH 

-OMe, -OMe 



UQ-o- CH3 -(CH 2 ) 2 - JF* 175-176 



0-CH 3 CH 



L-O-0- CH ' - (C H 2 ) 2 - 186- 

\ CH- CI 

0-CH 3 3 



(HCl) 



93 -OMe, -OMe *-<' Vo^ ' -(CH,),- W 186-187 



Example 

No. Melting 

(salt or , , - 0 Point 

adductl B > B. ^ 6 (*C) 



94 -OMe, -OMe 



VV-ch, -(CH,),- "P 92-93 
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EXAMPLE 95 

3-[2-[4-(3-Chloro-2-methylphenvl)-1 -piperazinvl)ethvl]-5,6-dimethoxv-1 -(4-imidazolvlmethylH H- 
indazole«2HCl»3.5H oO 

5 

A mixture of 4.95 g of 3-[2-[4-(3-chloro-2-methytphen^ 
thyl)-1 H-indazole and 20 ml of 1N hydrochloric acid was stirred and to the mixture was added water till the overall 
volume reached to 49.5 ml. The suspension was refluxed with stirring till the mixture turned to a clear solution. After 
cooling to room temperature, the solution was stirred at that temperature for overnight. A precipitated crystal was 
j o collected by filtration. The crystal was dried under atmospheric pressure for two days to yield 5. 5 g of the titled compound 
as a colorless prism. 

Melting point: 166-167°C 

IR (KBr, cm' 1 ): 3400, 2850, 1625, 1505, 1460, 1425, 1245, 1150, 1010, 840. 

15 1 H-NMR (d 6 -DMSO) 8 ppm: 2.39 (3H, s), 3.30-3.80 (20H, m), 5.74 (2H, s), 7.15 (1 H, dd), 7.28 (1 H, s), 7.30 

(1H, dd), 7.43 (1H, s), 7.52 (1H, s), 7.69 (1H, s), 9.13 (1H, s), 11.80 (1H, bs), 
14.80 (1H,bs). 



Elementary analysis for C 2 6H 31 N 6 02CI»2HCI«3.5H20: 


Calcd. (%) 
Found (%) 


C49.41; H6.54; N 13.30; CI 16.83 
C 49.15; H 6.44; N 13.29; CI 16.99 



25 REFERENCE EXAMPLE 45 

5,6-Dimethoxy-1 -[4-(1 -tritylimidazoM)-methyl1indazole-3-propionic acid 

To an ice-cooled solution of diethyl malonate (2,25 g) in tetrahydrof uran (50 ml), was added sodium hydride (0.56 
30 g) and the mixture was stirred for 15 minutes. To the mixture was added dropwise a solution of 3-chloromethyl- 
5,6-dimethoxy-1-[4-(1-tritylimidazo!yl)methyl]indazole (7.70 g) in tetrahydrof uran (50 ml). After the mixture was stirred 
for 1 hour, the mixture was diluted with ethyl acetate. The mixture was washed with water and dried over anhydrous 
sodium sulfate. 

The solvent was evaporated and a residue (5.5 g, diester derivative, 1 H-NMR (400 MHz, ppm, CDCI 3 ) 5: 1 . 1 4 (6H, 
35 t, J=6.8Hz), 3.46 (2H, t, J=7.8Hz), 3.87 (3H, s), 3.90 (1H, t, J=7.8Hz), 3.92 (3H, s), 4.09 (4H, q, J=6.8Hz), 5.38 (2H, 
s), 6.64 (1 H, s), 6.83 (1 H, s), 6.97 (1 H, s), 7.06 (6H, m), 7.29 (9H, m), 7.36 (1 H, s)) was dissolved in a mixture of water 
and ethanol (1:1, v/v). To the solution was added potassium hydroxide (1.32 g), and the mixture was heated under 
reflux for 1 hour. The mixture was cooled to room temperature and adjusted to pH 2.5 with 1N hydrochloric acid. A 
precipitated solid was collected and dried (dicarboxylic acid derivative, 4.40 g, 1 H-NMR (400 MHz, ppm, CDCI 3 ) 8: 3.54 
40 (2H, t, J=5.9 Hz), 3.65 (1H, t, J=5.4Hz), 3.68 (3H, s), 3.90 (3H, s), 5.09 (2H, s), 6.30 (1H, s), 6.43 (1H, s), 6.98 (7H, 
m), 7.30 (9H, m), 7.74 (1 H, s)), then heated at 1 20°C for 30 minutes to yield 4.00 g of the titled compound. 

1 H-NMR (CDCI 3 , 400 MHz) 8 ppm: 2.81 (2H, t, J=7.3Hz), 3.17 (2H, t, J=7.3Hz), 3.85 (3H, s), 3.89 (3H, 

s), 5.32 (2H, s), 6.67 (1 H, s), 6.75 (1 H, s), 6.93 (1 H, s), 7.05 (6H, m), 
45 7.29 (9H, m), 7.74(1 H, s). 

REFERENCE EXAMPLE 46 

4-(3-Chloro-2-methvlphenvlV1-fr5,6-d^ 

so 

To a mixture of 5,6-dimethoxy-1-[4-(1-tritylimidazolyl)methylindazole-3-propionic acid (3.6 g) in dichloromethane 
(30 ml) were added 2,2'-dipyridyI disulfide (1.66 g) and triphenylphosphine (1.98 g). Then a solution of 4-(3-chloro- 
2-methylphenyl)piperazine (1 .60 g) in dichloromethane (30 ml) was added to the mixture in 1 minute. The mixture was 
stirred for additional 1 hour, and then diluted with dichloromethane. The mixture was washed with water, dried over 
55 anhydrous sodium sulfate, and the solvent was removed under reduced pressure. A residue was chromatographed 
on silica gel using ethyl acetate as an eluant to yield 4.3 g of the titled compound. 

1 H-NMR (CDCI3, 400 MHz) 8 ppm: 2.32 (3H, s), 2.57 (2H, m), 2.72 (2H, m), 2.83 (2H, t, J=7.8Hz), 3.25 
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(2H t J=7 BHz), 3.49 (2H, m), 3.74 (2H, m), 3.87 (3H, s), 3.92 (3H, 
s), 5 40 (2H, s), 6.69 (1H, s), 6.77 (1H, d, J=7.8Hz), 6.84 (1 H, s), 7.01 
(1H, s), 7.05 (6H, m), 7.12 (2H, m), 7.29 (9H, m), 7.35 (1H, m). 



EXAMPLE 96 

Toasolutionof4-(3-chloro-2-me^ 
pyllpiperazine (4.3 g) n tetrahydrofuran (100 ml), was added 1 .0M solution of borane-tetrahydrofuran complex (56 mj, 
and he mature was refluxed under an argon gas atmosphere for 90 minutes. The m,xture was cooled to mamtth 
oe^ureandwater was added tothe mixture. Tetrarvdrofuran was removed under reduced pressure and to th^ 

hydrochioric acid (10 ml), water (10 ml) and ethanol (20 ml). The mixture was •M «RK(oM 
ho r ten cooled to the room temperature. The mixture was adjusted to alkaline, then extracted wjh chloroforms 
extract was dried over anhydrous sodium sulfate, filtered, and the solvent was evaporated. A res.due was chromato- 
qraphed on silica gel with a mixture of chloroform and ethanol (40:1 , v/v) as an eluant 

A crude product was collected and recrystallized from a mbcture of isopropanol and .sopropyl ether to y.eld 2.8 g 
of the title compound as a colorless prism. 



Melting point: 

1 H-NMR (CDCI3, 400 MHz) 8 ppm: 



85-89°C 



2 03 (2H m), 2.32 (3H, s), 2.53 (2H, t, J=7.8Hz), 2.63 (4H, m), 2.91 
(6H m), 3.91 (3H, s), 3.92 (3H, s). 5.45 (2H, s), 6.85 (1H, s), 6.92 
(1H, m), 6.96 (1H, s), 7.08 (2H, m), 7.54 (1H, d, J=1.0Hz). 



Elementary analysis for C 2 7H33N 6 0 2 CI: 



Calcd. (%) 
Found (%) 



C61.53; 
C61.44; 



H 6.69; 
H 6.98; 



N 15.94; 
N 15.66; 



CI 6.73 
CI 6.59 



EXAMPLE 97 



a -[2.[4.(3.Chloro-2- m ethvlohenvn-1- P i p «r a 7invnethvn-5.6-dimethoxy-1-(4-morpholinosul1onamidebenz V l)-1H- 
indazole 



To a mixture of 3-.2-M -r4-(3-chloro-2-methylphenyl)-piperazinyl]]ethyl]-1 H-indazole (700 mg) in dimethylsulfoxide 
no m» iSi ^e hoxide (140 mg) was added and the mixture was stirred at room temperature for 15 minutes. Then 
L^oTl ^ bromide (1570 mg, 68% purity, containing 32% o, ^nojuj^ 

m deben^a.coho.) in dimethylsulfoxide (10 ml) was added to the solution in 1 mmute ^l^ZlTZ" 
50°C for 1 hour The mixture was poured into water, and a solid precprtated was collected and washed w th water, 
L driLa The solid was dissolved in chloroform and the solution was dried over anhydrous sod,um Tl» 
Svenl ^ wt ellpolld a nd . residue was chromatographed on silica gel using a mbcture of chloroform and ethanol 
(100:1 , v/v) to yield 0.84 g of the titled compound as a white solid. 



IR (KBr, cm- 1 ): 

1 H-NMR (CDCI 3l 400 MHz) 5 ppm: 



2952, 2824, 1590, 1512, 1466, 1434, 1352, 1262, 1166, 1114, 1094, 
1004, 944, 730 

2 35 (3H, s), 2.77 (4H, m), 2.97 (10H, m), 3.21 (2H, m), 3.73 (4H, m), 
3.90 (3H, s), 3.95 (3H, s), 5.58 (2H, s), 6.60 (1H, s), 6.95 (1H, m), 
7.09 (3H, m), 7.24 (2H, m), 7.67 (2H, m). 



EXAMPLE 9B 
3j2J4d3£h^^ 

To a mixture of 3-[2-[1-[4-(3-chloro-2-methylphenyl)-piperazinyl]]ethyl]-1 H-indazole (1 g) in dimethylsulfoxide (10 
ml ), waS S llm metnoxide (200 mg), and the mixture was stirred at 50>C for 15 

was added 4-chloromethylpyridine hydrochloride (433 mg), and the mocture was st.rred at 50°C for 1 hour. The morture 
Ts T*e* T™^ and P a solid precip.ated was collected, washed with water and dried. The solid was dissolved 
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in chloroform and the solution was dried over anhydrous sodium sulfate. 

The solvent was evaporated and a residue was chromatographed on silica gel using a mixture of chloroform and 
ethanol (15:1 , v/v) to yield 235 mg of the titled compound as a colorless needle. 

s Melting point: 117-118.5°C 

IR (KBr, cm' 1 ): 2820, 1512, 1464, 1432, 1416, 1270, 1238, 1212, 1162, 1132, 1038, 

1006 

1 H-NMR (CDCI 3 , 400 MHz) 8 ppm: 2.35 (3H, s), 2.76-2.91 (4H, m), 2.93-2.97 (6H, m), 3.17-3.21 (2H, m), 

3.87 (3H, s), 3.94 (3H, s), 5.50 (2H, S), 6.56 (1H, s), 6.94-6.97 (3H, 
10 m), 7.07-7.10 (3H, m), 8.52 (2H, d, J=4.40Hz). 



Elementary analysis for C 26 H 32 N50 2 CI: 

Calcd. (%) | C 66.46; H 6.37; N 13.84; CI 7.01 
Found (%) | C 66.43; H 6.42; N 13.74; CI 7.26 

EXAMPLE 99 

2Q 3-r2-[4-(3-Chloro-2-methylphenvlH -piperazinyllethyil- 1 -(4-imidazolvlmethvl)-5,6-methylenedioxv-1 H-indazole 

1 .0M solution of borane-tetrahydrof uran complex (1 0 ml) was added to4-(3-chloro-2-methylphenyl)-1 -[[5,6-dimeth- 
oxy-1-[4-(1-tritylimidazolyl)methyl)-1H-indazole-3-y!]ethyl]piperazine (1.91 g) in tetrahydrofuran (10 ml) and refluxed 
under an argon atmosphere for 90 minutes. The reaction mixture was cooled to room temperature and then added 

25 water for the break of excess reagents. After evaporation of tetrahydrofuran, cone, hydrochloric acid (1.0 ml), water 
(1.0 ml) and ethanol (2.0 ml) were added to this mixture, then stirred at 50°C for 1 hour. The reaction mixture was 
cooled to room temperature and adjusted to alkaline, then extracted with chloroform. Organic layer was dried over 
anhydrous sodium sulfate and was filtered and the solvent was evaporated. The residue was chromatographed on 
silica gel with a mixture of chloroform and ethanol (25:1) and recrystallized with isopropyl alcohol-isopropyl ether to 

30 yield 820 mg of 3-[2-[4-(3-chloro-2-methylphenyl)-1 -piperazinyi]ethyl]-1 -(imidazolylmethyl)-5,6-methylenedioxy-1 H-in- 
dazole as colorless crystals. 



Melting point: 
IR (KBr, enrr 1 ): 
35 1 H-NMR (CDCI3, 400 MHz) 8 ppm: 



176-177°C 

2944, 2900, 2832, 1462, 1374, 1274, 1244, 1004, 938, 838. 
2.34 (3H, s), 2.73 (4H, m), 2.82-2.86 (2H, m), 2.93-2.95 (4H, m), 
3.08-3.12 (2H, m), 5.40 (2H, s), 5.97 (2H, s), 6.79-6.96 (2H, m), 6.94 
(1H, s), 7.06-7.10 (1H, m), 7.09 (1H, s), 7.54 (1H, s), 9.62 (1H, s). 



While the invention has been described in detail and with reference to specific examples thereof, it will be apparent 
40 to one skilled in the art that various changes and modifications can be made therein without departing from the spirit 
and scope thereof as defined by the claims. 



45 



Claims 



1. A compound represented by formula (I): 



50 



(i) 



R-Z-N N-Q 



55 wherein 

Q represents 



a phenyl or naphthyl group, 
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SSSSSsSSSS-SSSS 

7lS!^SSSf or -aziny., and the corresponding partially saturated or saturated groups, 

"- 'JSffgfSSL* of an ary, group and an aiKylene group having from 1 to 6 carbon atoms, 

- an alkyl group having from 1 to 8 carbon atoms, 

- or a cycloalkyl group having from 3 to 8 carbon atoms, 

wherein the above mentioned phenyl or naphthyl group, heterocyclic group, and the , of the di P he ' 
nVlmethyl group and aralky. group may be substituted with one or more substituents selected from 

an alkyl group having from 1 to 6 carbon atoms, 
an alkoxyl group having from 1 to 6 carbon atoms, 
a trifluoromethyl group, 
a 2,2,2-trifluoroethyl group, 
a trifluoromethoxyl group, 
a 2,2,2-trifluoroethoxyl group, 
an alkylthio group having from 1 to 6 carbon atoms, 
an alkylsulfinyl group having from 1 to 6 carbon atoms, 
an alkylsulfonyl group having from 1 to 6 carbon atoms, 

an alkanoyl group composed of an alkyl group having from 1 to 6 carbon atoms and a carbonyi group, 
an alkanoyloxy group having from 2 to 7 carbon atoms, 
an alkanoylamino group having from 2 to 7 carbon atoms, 

rJS^ group having from 1 to 6 carbon atoms in 
a dialkylamino group having from 1 to 6 carbon atoms in each alkyl mo.ety thereof, 
a hydroxyl group, 
a halogen atom, 

a perfluoroalkyl group having from 2 to 6 carbon atoms, 
a cyano group, 
a nitro group, 

group composedof an a.koxyl group having from f to 6 carbon atoms and a carbony. group. 

a tetrazolyl group, 
a sulfamoyl group, 
a methylenedioxy group, 
an ethylenedioxy group, 
a propylenedioxy group, 
a morpholinosulfonyl group, 
a piperazinosulfonyl group, 

a 4-alkvlDioerazinosulfonyl group having from 1 to 6 carbon atoms, 

I aSSSS^*bmZ group having from 1 to 6 carbon atoms in each alky mo.ety thered 
a tSS^ group having from 1 to 6 carbon atoms in the alky, mo.ety thereof, 

and a 4-aminopiperidino group; 



R represents 

- a substituent having the following formula: 



56 




wherein R 1 and R 2 independently represent 

• an alky I group having from 1 to 6 carbon atoms, 

• an alkoxyl group having from 1 to 6 carbon atoms, 

• a trifluoromethyl group, 

• a 2,2,2-trifluoroethyl group, 

• a trifluoromethoxyl group, 

• a 2,2,2-trifluoroethoxyl group, 

• an alkylthio group having from 1 to 6 carbon atoms, 

• an alkylsulfinyl group having from 1 to 6 carbon atoms, 

• an alkylsulfonyl group having from 1 to 6 carbon atoms, 

• an alkanoyl group composed of an alkyl group having from 1 to 6 carbon atoms and a carbonyl group, 

• an alkanoyloxy group having from 2 to 7 carbon atoms, 

• an alkanoylamino group having from 2 to 7 carbon atoms, 

• an amino group, 

• a monoalkylamino group having from 1 to 6 carbon atoms in the alkyl moiety thereof, 

• a dialkylamino group having from 1 to 6 carbon atoms in each alkyl moiety thereof, 

• a hydroxyl group, 

• a halogen atom, 

• a perfluoroalkyl group having from 2 to 6 carbon atoms, 

• a cyano group, 

• a nitro group, 

• a carboxyl group, 

• an alkoxycarbonyl group composed of an alkoxyl group having from 1 to 6 carbon atoms and a carbonyl group, 

• a tetrazolyl group, 

• a sulfamoyl group, 

• a methylenedioxy group, 

• an ethylenedioxy group, 

• a morpholinosulfonyl group, 

• a piperazinosulfonyl group, 

• a 4-alkylpiperazinosulfonyl group having from 1 to 6 carbon atoms, 

• a 4-dialkylaminopiperidino group having from 1 to 6 carbon atoms in each alkyl moiety thereof, 

• a 4-monoalkylaminopiperidino group having from 1 to 6 carbon atoms in the alkyl moiety thereof, 

• or a 4-aminopiperidino group, and 

wherein the substituent G is selected from 

• an alkyl group having from 1 to 6 carbon atoms, 
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a substituted or unsubstituted phenyl group, 

a benzoyl group with the phenyl moiety thereof substituted or unsubstituted, 

a benzylcarbonyl group with the phenyl moiety thereof substituted or unsubstituted, 

a benzoylmethyl group with the phenyl moiely thereof substituted or unsubstituted, 

an a-hydroxybenzyl group with the phenyl moiety thereof substituted or unsubstituted, 

a substituted or unsubstituted 5-membered aromatic heterocyclic group containing a nitrogen atom, an oxygen 

atom or a sulfur atom as a heteroatom (wherein, when a nitrogen atom is present as the heteroatom, this has 

a hydrogen atom or an alkyl group having from 1 to 6 carbon atoms, or is the site of bond.ng to the bicycl.c 

nitrogen-containing heterocyclic group or the phenyl group), 

a substituted or unsubstituted 5-membered aromatic heterocyclic group containing one nitrogen atom and, a 
nitrogen atom, an oxygen atom or a sulfur atom as the second heteroatom (wherein, when a nitrogen atom is 
present as the second heteroatom, this has a hydrogen atom or an alkyl group having from 1 to 6 carbon • 
atoms or is the site of bonding to the bicyclic nitrogen -containing heterocyclic group or the phenyl group), 
a substituted or unsubstituted 5-membered aromatic heterocyclic group containing two nitrogen atoms and, 
a nitrogen atom, an oxygen atom or a sulfur atom as the third heteroatom (wherein, when a nitrogen atom is 
present as the third heteroatom, this has a hydrogen atom or an alkyl group having from 1 to 6 carbon atoms, 
or is the site of bonding to the bicyclic nitrogen-containing heterocyclic group or the phenyl group, 
a substituted or unsubstituted 6-membered aromatic heterocyclic group containing one or two nitrogen atoms, 
a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 5-membered aromatic 
heterocyclic group containing a nitrogen atom, an oxygen atom or a sulfur atom as a heteroatom (wherein, 
when a nitrogen atom is present as the heteroatom, this has a hydrogen atom or an alkyl group having from 
1 to 6 carbon atoms) and an alkylene group of from 1 to 3 carbon atoms, 

a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 5-membered aromatic 
heterocyclic group containing one nitrogen atom and, a nitrogen atom, an oxygen atom or a sulfur atom as 
the second heteroatom (wherein, when a nitrogen atom is present as the second heteroatom, this has a hy- 
drogen atom or an alkyl group having from 1 to 6 carbon atoms or is the site of bonding to the alkylene group) 
and an alkylene group of from 1 to 3 carbon atoms. 

a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 5-membered aromatic 
heterocyclic group containing two nitrogen atoms and, a nitrogen atom, an oxygen atom or a sulfur atom as 
the third heteroatom (wherein, when a nitrogen atom is present as the third heteroatom, this has a hydrogen 
atom or an alkyl group having from 1 to 6 carbon atoms or is the site of bonding to the alkylene group) and 
an alkylene group of from f to 3 carbon atoms, 

a heterocyclic group substituted-alkyl group composed of a substituted or unsubstituted 5-membered aromatic 

heterocyclic group containing one or two nitrogen atoms and an alkylene group of from 1 to 3 carbon atoms, 

a phenylhydroxyalkyl group composed of an alkylene group having one hydroxyl group and 2 to 3 carbon 

atoms and a substituted or unsubstituted phenyl group, 

a 2-phenylethenyl group wherein the phenyl group may be substituted, 

a 2-phenylethynyl group wherein the phenyl group may be substituted, 

a tetrazolyl group, 

a morpholino group, 

an alkanoylamino group having from 2 to 7 carbon atoms, . . . mo 

a tetrazolylalkyl group composed of a tetrazolyl group and an alkylene group having from 1 to 3 carbon atoms 

wherein the alkylene group is bonded to the carbon atom or nitrogen atom of the tetrazolyl group, 

a morpholinoalkyl group composed of a morpholino group and an alkylene group having from 1 to 3 carbon 

atoms 

a 4-alkoxycarbonylcyclohexyl group having from 1 to 6 carbon atoms in the alkoxyl group thereof, 

an alkoxycarbonyl group having from 1 to 6 carbon atoms in the alkoxyl moiety thereof, 

an alkoxycarbonylalkyl group composed of an alkoxyl group having from 1 to 6 carbon atoms and an alkylene 

qroup having from 1 to 3 carbon atoms, 

a 1 -alkylindol-2-yl group having from 1 to 6 carbon atoms in the alkyl moiety thereof wherein the indole moiety 

may further be substituted, 

a substituted or unsubstituted pyrrolidon-1 -yl group, 

a 2-guanidinothiazolyl group, , u . M 

a (2-guanidinothiazolyl)alkyl group composed of a 2-guanidinothiazolyl group and an alkylene group having 

from 1 to 3 carbon atoms, 

a substituted or unsubstituted 1 ,4-dihydropyridyl group, 

a (4-aikylpiperazino)alkyl group composed of a 4-alkylpiperazine group having an alkyl group of from 1 to 6 
carbon atoms and an alkylene group of from 1 to 6 carbon atoms, 
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• a [4-(morpholinosultonyl)phenyl]alkyl group composed of a 4-(morpholinosulfonyl)phenyl group and an 
alkylene group of from 1 to 6 carbon atoms, 

• a [4-(piperazinosulfonyl)phenyl]alkyl group composed of a 4-(piperazinosuIfonyl)phenyl group and an alkylene 
group of from 1 to 6 carbon atoms, 

5 • a [4-(4-alkylpiperazinosulfonyl)phenyl]alkyl group composed of a 4-(4-alkylpiperazinosulfonyl)-phenyl group 

wherein the alkyl group on the piperazino group is that of from 1 to 6 carbon atoms, and an alkylene group of 
from 1 to 6 carbon atoms, 

• an alkoxycarbony lalky I group composed of an alkoxy I group of from 1 to 6 carbon atoms and a carbonyl group 
and an alkylene group of from 1 to 6 carbon atoms, 

jo ♦ a carboxyalkyl group comosed of a carboxyl group and an alkylene group of from 1 to 6 carbon atoms, 

• a [4-(4-dialkylaminopiperidino)phenyl]alkyl group composed of a phenyl group having a 4<Jialkylaminopipe- 
ridino group at 4-position, wherein each of the alkyl moiety of the dialkylamino group has from 1 to 6 carbon 
atoms independently, and an alkylene group of from 1 to 6 carbon atoms, 

• a [4-(4-monoalkylaminopiperidino)phenyl]alkyl group composed of a phenyl group having a 4-monoalkylami- 
1$ nopiperidino group at 4-position, wherein the alkyl moiety of the monoalkylamino group has from 1 to 6 carbon 

atoms, and an alkylene group of from 1 to 6 carbon atoms, 

• a [4-(4-aminopiperidino)phenyl]alkyl group composed of a phenyl group having a 4-aminopiperidino group at 
4-position and an alkylene group of from 1 to 6 carbon atoms, 

• a (4-dialkylaminopiperidino)alkyl group composed of a 4-dialkylaminopiperidino group, wherein each of the 
20 alkyl moiety of the dialkylamino group has from 1 to 6 carbon atoms independently, and an alkylene group of 

from 1 to 6 carbon atoms, 

• a (4-alkylaminopiperidino)alkyl group composed of a 4-alkylaminopiperidino group, wherein the alkyl moiety 
of the alkylamino group has from 1 to 6 carbon atoms, and an alkylene group of from 1 to 6 carbon atoms, 

• a (4-aminopiperidino)alkyl group composed of a 4-aminopiperidino group and an alkylene group of from 1 to 
25 6 carbon atoms, 

• a phenylalkyl group composed of a substituted or unsubstituted phenyl group and an alkylene group of from 
1 to 6 carbon atoms, and 

• a hydrogen atom; 

30 wherein in case the substituent G has a substituent(s), the substituent(s) is (are) selected from 

an alkyl group having from 1 to 6 carbon atoms, 

an alkoxy I group having from 1 to 6 carbon atoms, 

a trifluoromethyl group, 
35 — a 2,2,2-trifluoroethyl group, 

a trifluoromethoxyl group, 
•• a 2,2,2-trifluoroethoxyl group, 
•• an aikylthio qroup having from 1 to 6 carbon atoms, 
•• an alkylsulfinyl group having from 1 to 6 carbon atoms, 
40 an alkylsulfonyl group having from 1 to 6 carbon atoms, 

•• an alkanoyl group composed of an alkyl group having from 1 to 6 carbon atoms and a carbonyl group, 

an alkanoyloxy group having from 2 to 7 carbon atoms, 

an alkanoylamino group having from 2 to 7 carbon atoms, 
•• an amino group, 

45 a monoalkylamino group having from 1 to 6 carbon atoms in the alkyl moiety thereof, 

a dialkylamino group having from 1 to 6 carbon atoms in each alkyl moiety thereof, 
a hydroxyl group, 
•• a halogen atom, 

a perfluoroalkyl group having from 2 to 6 carbon atoms, 
50 mm acyanogroup, 

•• a nitro group, 
a carboxyl group, 

an alkoxycarbonyl group composed of an alkoxyl group having from 1 to 6 carbon atoms and a carbonyl group, 
atetrazolyl group, 
55 — a sulfamoyl group, 

a methylenedioxy group, 
an ethylenedioxy group, 
a morpholinosulfonyl group, 
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a piperazinosulfonyl group, 

- a 4-alkylpiperazinosulfonyl group having from 1 to 6 carbon atoms 

.. a 4-dXlaminopiperidino group having from 1 to 6 carbon atoms m each alky mo.ety thereof. 

a J mon^lkylaminopiperidL group having from 1 to 6 carbon atoms in the alky. mo,ety thereof, and 
•• a 4-aminopiperidino group; 

and Z represents 

- an alkylene group having from 1 to 3 carbon atoms, 

- an alkenylene group having from 2 to 4 carbon atoms, 

- an alkylene group having one hydroxyl group and from 1 to 3 carbon atoms, 

Inf^e^P containing a carbonyl group at one end or on the middle of the carbon chain thereof, or 

- an oxalyl group; 

or a salt thereof. 

2. A compound as claimed in claim 1 , wherein the substrtuent R has a structure represented by the following formula: 



(ID 




3. A compound as 



claimed in claim 1 . wherein the substituent R has a structure represented by the following formula: 




(III) 



4 A compound as claimed in claim 1 , 2, or 3, wherein the substituent Q is a phenyl group having at least one sub- 
stttuenf at the meta-position of the connecting position of the phenyl group to the piperaz.ne moiety. 

5. A compound as claimed in claim 4, wherein the meta-substrtuent of the phenyl group is a halogen atom. 

6. A compound as claimed in claim 5, wherein Q is a 2-methyl-3-chlprophenyl group. 

7. A compound as claimed in claim 1 , 2, 3, 4, 5, or 6, wherein Z is an alkylene group having 2 or 3 carbon atoms. 

8. A compound as claimed in claim 7, wherein Z is the alkylene group having 2 carbon atoms. 

9. A compound as claimed in claim 1 , 2, 4, 5, 6, 7, or 8, wherein the substituent R is a 5,6-dimethoxy-1 H-indazo.e 
moiety. 

10 . Acc^poundasclaimed in claims 
moiety. 

11 A compound as claimed in claim 9 or 10. wherein the substituent G on R is a member selected from aMJmJS 
£xybTnzyl group, 4-imidazolylmethy. group, a 2-pyridylmethyl group, 3-pyridy.methyl group and a 4-pyndylmethyl 
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group. 

12. A compound as claimed in claim 1 , 3, 4, 5, 6, 7, or 8, wherein the substituent R has 2-substituted-4,5-dimethoxy- 
pheny! moiety. 

13. A compound as claimed in claim 1 , 3, 4, 5, 6, 7, or 8, wherein the substituent R has 2-substituted-4,5-methylene- 
dioxyphenyl moiety. 

14. A compound as claimed in claim 1 , this is 

3-[2-[4-(3<hloro-2-methylphenylH^ 
or a salt thereof; 

3-[2^4-(3^hloro-2-methylphenyl)-1-piperaziny^^ 
zole or a salt thereof; 

3-[2-[4-(3-chloro-2-methylphenyl)-1 -piperazinyI]ethyl]-5,6-dimethoxy-1 -(4-imidazolylmethyl)-1 H-indazole or a 
salt thereof; 

3-[2-[4-(3<:hloro-2-methylpheny0 
zole or a salt thereof; 

3-[2-[4-(3-chloro-2-methylpheny0 or a 

salt thereof; 

3-[2^4-(3^hloro-2-methylphenyl)-1-p^ 
or a salt thereof; 

3-[2-[4-(3-chloro-2-methylphenylH^ or a 

salt thereof; 

3-[2-[4-(3^hloro-2-methylphenyl)^^ 
or a salt thereof; 

3-[2-[4-(3-chloro-2-methylphenyl)-1 -piperazinyl]ethyl]-5,6-dimethoxy-1 -(4-pyridylmethy!)-1 H-indazole or a 
salt thereof; 

3-[2-[4-(3K;hloro-2-methylpheny^ 
or a salt thereof; 

3-[2-[4-(3K:hloro^-methoxyphenylH 
zole or a salt thereof; 

3-[2-[4-(3-chloro^-methoxyphenyl)-1-piperazinyl)ethyl]-5,6-methylenedioxy-1-(3,4-dimethoxybenzyl)-1H-in 
dazole or a salt thereof; 

3-[2-[4-(3-trifluoromethylphenyl)-1 -piperaziny]ethyl]-5,6-dimethoxy-1 -(3,4-dimethoxybenzyl)-1 H-indazole or a 
salt thereof; 

3-[2-[4-(3-tr*rfluoromethylphenylH 
zole or a salt thereof; 

5,6-dimethoxy-2-[[4,5-dimethoxy-2-[4-(2-methoxyphenyl)-1 -piperazinyl)ethyl]phenyl]-1-methylindole or a salt 
thereof; 

5,6<Jimethoxy-2-[[4,5-methylenedioxy-2-[4-(2^ or 
a salt thereof, 
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1 . (3 -chloro-2-methylphenyl)-4-[2-[l4,5-dimethoxy-2-(3,4<lirT 1 ethoxyphenyl)]phenyl]ethyl]piperazine or a salt 
thereof; 

H 3«htoro-2-methylphenyl^ 
salt thereof ; 

3-[2H4-(3K : hloro-2^ethylphenyl)-1-piperazinyl]propyl)-5,6-dimethoxy-1-(3,4-dimethoxybenzyl)-1H-in 
or a salt thereof; 

3-[214-(3*hloro-2™thylphenyl^ 
dazole or a salt thereof; 

3 .[2-[4^hloro-2™thy^ ° f 
a salt thereof; 

3-[2-[4-(3K : hloro-2-methylphenyl)-1-piperazinyl]propyl)-5,6-methylenedioxy-1-(4-imidazotylmethyl^ 
zole or a salt thereof ; 

3-[2-[4-(3-chloro-2-methylphenyl)-1-piperazinyl]propyl)-5,6Kli m e1hoxy-1-(2- P yridylmethyl)-1H-indazole or a 
salt thereof; 

3-[2-[4-(3*hloro-2-methylphenylH-piperazi^ 
or a salt thereof ; 

3-[2-[4-(3^hloro-2-methylphenyl)0-piperazinyl]propyl)-5,6-dimethoxy-1-(3-pyridylmethyl)-1H-indazole or a 
salt thereof ; 

3-[2-[4-(3«hloro-2™thylphenyl)-1-piperazi^ 
or a salt thereof; 

3-[2-[4-(3<hloro-2-methylphenyl)0-piperazinyn P ropyl)-5,6-dimethoxy-l-(4-pyridylmethyl)-1H-indazole or a 
salt thereof; 

3-[2-[4-(3*hloro-2-methylphenyl)-1-^ 
or a salt thereof; 

3 4 2-[4-(3«hloro*Hnethoxyphenyl)^ 
zole or a salt thereof; 

3-[2-[4-(3-chloro^-methoxyphenyl)-1-piperazinyllpropy^5,6- m ethylenedioxy-1-(3,4<iimethoxybenz^ 
indazole or a salt thereof; 

3-[2-[4-(3-trrfluoromethylphenylH^ 
or a salt thereof; 

3-[2i4-(34rifluoromethylphenyl)^ 
zole or a salt thereof; 

5l 6^imethoxy-2H[4,5^imethoxy-2-[4-(2-methoxyphenyl)-1-piperazi^ « a 

salt thereof; 

5,6^imethoxy-2-U4,5-methylenedioxy-2-[4-(2^ethoxyphenyl)-1-piperazinyl]propyl]phenyl]-1-m 
or a salt thereof; 

1-(3^hloro-2-methylphenyl)-4-[2-[l4,5-dimethoxy-2-(3,4<li m ethoxyphenyl)]phenyl]propyl]piperazineorasalt 
thereof; and 

1 -(3^hloro-2-methylphenyl)-4-[2-[[4,5-methylenedioxy-2-(3,4-dimethoxyphenyl)]phenyl]propyl]-piperazin 
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70 



a salt thereof. 

15. The use of a compound of any one of claims 1 to 14 for preparing a pharmaceutical composition for inhibiting 
intracellular calcium physiological activities in which calmodulin takes part. 

16. The use according to claim 15 for preparing a pharmaceutical composition for treating a circulatory disease or a 
disease in the cerebral region. 

17. A pharmceutical composition comprising a compound of any one of claims 1 to 14. 



Patentanspruche 

1. Verbindung der Formel (I): 
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worm 
Qfur 

- eine Phenyl- oder Naphthylgruppe, 

- eine heterocyclische Gruppe, ausgewahlt unter Pyrrol, Imidazol, Pyrazol, Pyridin, Pyridazin, Pyrimidin, Pyra- 1 
zin, Indol, Chinolin, Isochinolin, Cinnolin, Phthalazin, Chinazolin, Chinoxalin, Naphthyliden, Pyridopyridinen, 
Carbazol, Carbolin, Phenanthridin, Acridin, Thienyl, Benzothienyl. Furyl, Furanyl, Benzofuranyl, Chromenyl, 
Isothiazolyl, Isoxazolyl Oder Oxazinyl und den entsprechenden, teilweise oder ganz gesattigten Gruppen, 
eine Diphenylmethylgruppe, 

eine Aralkylgruppe, bestehend aus einer Arylgruppe und einer Alkylengruppe mit 1 bis 6 Kohlenstoffatomen, 

einer Alkylgruppe mit 1 bis 8 Kohlenstoffatomen 

oder eine Cycloalkylgruppe mit 3 bis 8 Kohlenstoffatomen 

steht, wobei die oben erwahnte Phenyl- oder Naphthylgruppe, heterocyclische Gruppe und die Phenyleinheit der 
Diphenylmethylgruppe und Aralkylgruppe mit einem oder mehreren Substituenten substituiert sein kann, der (die) 
ausgewahlt ist (sind) unter: 

einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, 
einer Alkoxylgruppe mit 1 bis 6 Kohlenstoffatomen, 
einer Trifluormethylgruppe, 
einer 2,2,2-Trifluorethylgruppe, 
einer Trifluormethoxylgruppe, 
einer 2,2,2-Trifluorethoxylgruppe, 
einer Alkylthiogruppe mit 1 bis 6 Kohlenstoffatomen, 
einer Alkylsulfinylgruppe mit 1 bis 6 Kohlenstoffatomen, 
einer Alkylsulfonylgruppe mit 1 bis 6 Kohlenstoffatomen, 

einer Alkanoy I gruppe, bestehend aus einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen und einer Carbonyl- 
gruppe, 

einer Alkanoyloxygruppe mit 2 bis 7 Kohlenstoffatomen, 
einer Alkanoylaminogruppe mit 2 bis 7 Kohlenstoffatomen, 
einer Aminogruppe, 

einer Monoalkylaminogruppe mit 1 bis 6 Kohlenstoffatomen in der Alkyleinheit, 
einer Dialkylaminogruppe mit 1 bis 6 Kohlenstoffatomen in jeder Alkyleinheit, 
einer Hydroxylgruppe, 
einem Halogenatom, 

einer Perfluoralkylgruppe mit 2 bis 6 Kohlenstoffatomen, 
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einer Cyanogruppe, 
einer Nitrogruppe, 

2£2£SKiiw. b-tehend aus einer Alkoxylgruppe mit 1 bis 6 Kohlenstoffatomen und einer 
Carbonylgruppe, 
einer Tetrazolylgruppe, 
einer Sulfamoylgruppe, 
einer Methylendioxygruppe, 
einer Ethylendioxygruppe, 
einer Propylendioxygruppe, 
einer Morpholinosulfonylgruppe, 
einer Piperazinosulfonylgruppe, 

einer 4-Alkylpiperazinosulfonylgruppe mit 1 bis 6 Kohlenstoffatomen, 
einer 4-Dialkylaminopiperidinogruppe mft 1 bis 6 Kohlenstoffatomen .n jeder Alkyle nheit, 
einer 4-Monoalkylaminopiperidinogruppe mit 1 bis 6 Kohlenstoffatomen in der Alkyle.nheit, 
und einer 4-Aminopiperidinogruppe; 

Rfur 

- einen Substituenten der folgenden Formel 



< 



(II) 



I 

G 



stent, 




(III) 



worin FP und R 2 unabhangig voneinander fur 

• eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, 

• eine Alkoxylgruppe mit 1 bis 6 Kohlenstoffatomen, 

• eine Trifluormethylgruppe, 

• eine 2,2,2-Trifluorethylgruppe, 

• eine Trifluormethoxylgruppe, 

• eine 2,2,2-Trifluorethoxylgruppe, 

• eine Alkylthiogruppe mit 1 bis 6 Kohlenstoffatomen, 

. eine Alkylsulfinylgruppe mit 1 bis 6 Kohlenstoffatomen, 

: r. Arsrri: ri'rsKE « - - . «— — - - <--* 

gruppe, 

• eine Alkanoyloxygruppe mit 2 bis 7 Kohlenstoffatomen, 

• eine Alkanoylaminogruppe mit 2 bis 7 Kohlenstoffatomen, 

• eine Aminogruppe, 

• eine Monoalkylaminogruppe mit 1 bis 6 Kohlenstoffatomen in der Alkyleinheit, 
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15 



20 



eine Dialkylaminogruppe mit 1 bis 6 Kohlenstoffatomen in jeder Alkyleinheit, 
eine Hydroxylgruppe, 
ein Halogenatom, 

eine Perfluoralkylgruppe mit 2 bis 6 Kohlenstoffatomen, 
eine Cyanogruppe, 
eine Nitrogruppe, 
eine Carboxylgruppe, 

eine Alkoxycarbonylgruppe, bestehend aus einer Alkoxylgruppe mit 1 bis 6 Kohlenstoffatomen und einer Car- 
bonylgruppe, 
eine Tetrazolylgruppe, 
eine Sulfamoylgruppe, 
eine Methylendioxygruppe, 
eine Ethylendioxygruppe, 
eine Morpholinosulfonylgruppe, 
eine Piperazinosulfonylgruppe, 

eine 4-Alkylpiperazinosulfonylgruppe mit 1 bis 6 Kohlenstoffatomen, 
eine 4-Dialkylaminopiperidinogruppe mit 1 bis 6 Kohlenstoffatomen in jeder Alkyleinheit, 
eine 4-Monoalkylaminopiperidinogruppe mit 1 bis 6 Kohlenstoffatomen in der Alkyleinheit, 
oder eine 4-Aminopiperidinogruppe 

stehen und 

worin der Substituent G ausgewahlt ist unter 
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einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, 
einer substituierten Oder unsubstituierten Phenylgruppe, 
einer Benzoylgruppe mit substituierter oder unsubstituierter Phenyleinheit, 
einer Benzylcarbonylgruppe mit substituierter oder unsubstituierter Phenyleinheit, 
einer Benzoylmethylgruppe mit substituierter oder unsubstituierter Phenyleinheit, 
einer oc-Hydroxybenzylgruppe mit substituierter oder unsubstituierter Phenyleinheit, 
einem substituierten oder unsubstituierten, 5-gliedrigen aromatischen Heterozyklus mit einem Stickstoffatom, 
einem Sauerstoffatom oder einem Schwefelatom als Heteroatom (wobei, wenn ein Stickstoffatom als Hete- 
roatom vorhanden ist, dieses ein Wasserstoftatom oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen auf- 
weist oder die Bindungsstelle fur die bicyclische, stickstoffhaltige, heterocyclische Gruppe oder die Phenyl- 
gruppe ist), 

einem substituierten oder unsubstituierten, 5-gliedrigen aromatischen Heterozyklus, der ein Stickstoffatom 
und als zweites Heteroatom ein Stickstoffatom, ein Sauerstoffatom oder ein Schwefelatom aufweist (wobei, 
wenn ein Stickstoffatom als zweites Heteroatom vorhanden ist, dieses ein Wasserstoffatom oder eine Alkyl- 
gruppe mit 1 bis 6 Kohlenstoffatomen aufweist oder die Bindungsstelle fur die bicyclische, stickstoffhaltige, 
heterocyclische Gruppe oder die Phenylgruppe ist), 

einem substituierten oder unsubstituierten, 5-gliedrigen aromatischen Heterozyklus, der zwei Stickstoffatome 
und als drittes Heteroatom ein Stickstoffatom, ein Sauerstoffatom oder ein Schwefelatom aufweist (wobei, 
wenn ein Stickstoffatom als drittes Heteroatom vorhanden ist, dieses ein Wasserstoffatom oder eine Alkyl- 
gruppe mit 1 bis 6 Kohlenstoffatomen aufweist oder die Bindungsstelle fur die bicyclische, stickstoffhaltige, 
heterocyclische Gruppe oder die Phenylgruppe ist), 

einem substituierten oder unsubstituierten, 6-giiedrigen aromatischen Heterozyklus, der ein oder zwei Stick- 
stoffatome aufweist, 

einer mit einer heterocyclischen Gruppe substituierten Alkylgruppe, bestehend aus einem substituierten oder 
unsubstituierten, 5-gliedrigen aromatischen Heterozyklus mit einem Stickstoffatom, einem Sauerstoffatom 
oder einem Schwefelatom als Heteroatom (wobei, wenn ein Stickstoffatom als Heteroatom vorhanden ist, 
dieses ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen aufweist) und einer Alkylen- 
gruppe mit 1 bis 3 Kohlenstoffatomen, 

einer mit einer heterocyclischen Gruppe substituierten Alkylgruppe, bestehend aus einem substituierten oder 
unsubstituierten, 5-gliedrigen aromatischen Heterozyklus, der ein Stickstoffatom und als zweites Heteroatom 
ein Stickstoffatom, ein Sauerstoffatom oder ein Schwefelatom aufweist (wobei, wenn ein Stickstoffatom als 
zweites Heteroatom vorhanden ist, dieses ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 6 Kohlenstoff- 
atomen aufweist oder die Bindungsstelle fur die Alkylengruppe ist) und einer Alkylengruppe mit 1 bis 3 Koh- 
lenstoffatomen, 

einer mit einer heterocyclischen Gruppe substituierten Alkylgruppe, bestehend aus einem substituierten oder 
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unsubstituierten 5-gliedrigen aromatischen Heterozyklus, der zwei Stickstoffatome und als drittes Heteroatom 
raicSTom en Sauerstoffatom oder ein Schwefelatom aufweist (wobei, wenn ein Sfckstoffatom , * 
S i vorhanden ist, dieses ein Wasserstoffatom oder eine Alkylgruppe mit 1 b.s 6 KahM* 
atomen aufweist oder die Bindungsstelle fur die Alkylengruppe ist) und e.ner Alkylengruppe m,t 1 bis 3 Koh- 

Sneflfe^neterocyclischen Gruppe substituierten Alkylgruppe, bestehend aus einem substituierten oder 
ZZESZL. 6-gliedrigen aromatischen Heterozyklus, der ein oder zwei Stickstoffatome aufwe.st, und 
einer Alkvlenqruppe mit 1 bis 3 Kohlenstoffatomen, 

eZ Phe^yd^yalkylgruppe, bestehend aus einer A.kylengruppe mit einer Hydroxylgruppe und 2 b,s 3 

Kohlenstoffatomen und einer substituierten oder unsubstituierten Phenylgruppe, 

einer 2-Phenylethenylgruppe, worin die Phenylgruppe substituiert sein kann, 

einer 2-Phenylethinylgruppe, worin die Phenylgruppe substituiert sein kann, 

einer Tetrazolylgruppe, 

einer Morpholinogruppe, 

einer Alkanoylaminogruppe mit 2 bis 7 Kohlenstoffatomen, mno .. bjs 3 Koh . 

einer Tetrazolylalkylgruppe, bestehend aus einer Tetrazolylgruppe und einer Alkylengruppe mit 1 bis 3 Koh 
r n s;Jfl«rin die Alkylengruppe an das Kohlenstoffatom oder das Stickstoffatom der Tetrazolylgruppe 

efneTrrpholinoalkylgruppe, bestehend aus einer Morpholinogruppe und einer Alkylengruppe mit 1 bis 3 

^S^MS^tiangk^^igW «* 1 bis 6 Kohlenstoffatomen in der Alkoxylgruppe, 
einer Alkoxvcarbonylgruppe mit 1 bis 6 Kohlenstoffatomen in der Alkoxylemheit, 

einer KS^krtlrupp.. bestehend aus einer Alkoxylgruppe mit 1 bis 6 Kohlenstoffatomen und e.ner 
substituiert sein kann, 

einer substituierten oder unsubstituierten Pyrrolidon-1 -ylgruppe, 

Z! ? 2 SZSS u K' W e, — - - — - — "*■* 

gruppe mit 1 bis 3 Kohlenstoffatomen, 

einer substituierten oder unsubstituierten 1,4-Dihydropyridylgruppe, 

eine 3 AMpiperazino)a.kylgruppe, bestehend aus einer 4-Alkylpiperazingruppe d,e eine Alkylgruppe m,t 1 
bis 6 Koh.enstoflatomen und eine Alkylengruppe mit 1 bis 6 Kohlenstoffatomen aufweist, 
einer [4-(Morpholinosulfonyl)phenyl]alkylgruppe, bestehend aus e.ner 4-(Morphol,nosulfonyl)phenylgruppe 
und einer Alkvlenqruppe mit 1 bis 6 Kohlenstoffatomen, 

^7 ( ^Ju^)^e^^e, bestehend aus einer 4-(Piperazinosulfony.)phenylgruppe 
und einer Alkvlenqruppe mit 1 bis 6 Kohlenstoffatomen, 
le r^ 

nylgruppe, worin die Alkylgruppe an der Piperazinogruppe 1 bis 6 Kohlenstoffatome aufweist, und emer Alky- 

- einer A.koxylgruppe m* 1 bis 6 Kohiens— sowie 

Jnef^^ bestehend aUS ejner Phenylgruppe ^J^^ 

Sminopiperidinogruppe in 4-Position, wobei jede der AIMeinhettenderD.alkylam^gruppeunabhang.gvon- 
Id n bis 6 Kohlenstoffatome aufweist. und einer Alkylengruppe mit 1 bis 6 Kohlenstoffatomen, 

noalkylaminopiperidinogruppe in 4-Posfcion, wobei die Alkyleinheit der Monoa.ky.am.nogruppe 1 b,s 6 Koh- 
lenstoffatome aufweist, und einer Alkylengruppe mit 1 bis 6 Kohlenstoffatomen, 

einer |4-(4-Amino P iperidino)phenyl]alkylgruppe, bestehend aus einer Phenylgruppe m,t emer 4-Aminop.pen- 
dinoqruppe in 4-Position und einer Alkylengruppe mit 1 bis 6 Kohlenstoffatomen, 

e ne?(4 Dialkylaminopiperidino)alkylgruppe, bestehend aus einer 4-Dialkylam.nopiper,d,nogruppe, wobei die 
SS^S^r Dia'kylaminogruppe unabhangig voneinander jeweils 1 bis 6 Kohlenstoffatom^sen 
, einer (4-Alkylaminopiperidino)alky.gruppe, bestehend aus einer 4 - A, ^ ml ^ 

kyleinheit der Alkylaminogruppe 1 bis 6 Kohlenstoffatome aufwe.st, und emer Alkylengruppe mit 1 b,s 6 Koh 
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mit 1 bis 6 Kohlenstoffatomen, 

• einer Phenylalkylgruppe, bestehend aus einer substituierten oder unsubstituierten Phenylgruppe und einer 
Alkylengruppe mit 1 bis 6 Kohlenstoffatomen, und 

• einem Wasserstoffatom; 

wobei, wenn der Substituent G einen (oder mehrere) Substituenten aufweist, der Substituent (die Substituenten) 
ausgewahlt ist (sind) unter: 

•• einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, 

einer Alkoxylgruppe mit 1 bis 6 Kohlenstoffatomen, 
•• einer Trifluormethylgruppe, 
•• einer 2,2,2-Trifluorethylgruppe, 

einer Trifiuormethoxylgruppe, 

einer 2,2,2-Trifluorethoxylgruppe, 

einer Alkylthiogruppe mit 1 bis 6 Kohlenstoffatomen, 

einer Alkylsulfinylgruppe mit 1 bis 6 Kohlenstoffatomen, 
•• einer Alkylsulfonylgruppe mit 1 bis 6 Kohlenstoffatomen, 

•• einer Alkanoylgruppe, bestehend aus einer Alkylgruppe mit 1 bis 6 Kohlenstoffatomen und einer Carbonyl- 
gruppe, 

einer Alkanoyloxygruppe mit 2 bis 7 Kohlenstoffatomen, 
•• einer Alkanoylaminogruppe mit 2 bis 7 Kohlenstoffatomen, 
•• einer Aminogruppe, 

•• einer Monoalkylaminogruppe mit 1 bis 6 Kohlenstoffatomen in der Alkyleinheit, 
einer Dialkylaminogruppe mit 1 bis 6 Kohlenstoffatomen in jeder Alkyleinheit, 
einer Hydroxylgruppe, 
einem Halogenatom, 

einer Perfluoralkylgruppe mit 2 bis 6 Kohlenstoffatomen, 
einer Cyanogruppe, 
einer Nitrogruppe, 
•• einer Carboxylgruppe, 

einer Alkoxycarbonylgruppe, bestehend aus einer Alkoxylgruppe mit 1 bis 6 Kohlenstoffatomen und einer 

Carbonylgruppe, 
•• einer Tetrazolylgruppe, 

einer Sulfamoylgruppe, 
•• einer Methylendioxygruppe, 

einer Ethylendioxygruppe, 

einer Morpholinosulfonylgruppe, 

einer Piperazinosulfonylgruppe, 
•• einer 4-Alkylpiperazinosulfonylgruppe mit 1 bis 6 Kohlenstoffatomen, 

einer 4-Dialkylaminopiperidinogruppe mit 1 bis 6 Kohlenstoffatomen in jeder Alkyleinheit, 

einer 4-Monoalkylaminopiperidinogruppe mit 1 bis 6 Kohlenstoffatomen in der Alkyleinheit und 
•• einer 4-Aminopiperidinogruppe; 

und Z fur 

eine Alkylengruppe mit 1 bis 3 Kohlenstoffatomen, 
eine Alkenylengruppe mit 2 bis 4 Kohlenstoffatomen, 
- eine Alkylengruppe mit einer Hydroxylgruppe und 1 bis 3 Kohlenstoffatomen, 
eine Carbonylgruppe, 

eine Alkylengruppe, die eine Carbonylgruppe an einem Ende oder in der Mitte Hirer Kohlenstoffkette aufweist, 
oder 

eine Oxalylgruppe steht; 
oder ein Salz davon. 

Verbindung nach Anspruch 1, worin der Substituent R eine Struktur derfolgenden Formel aufweist: 



67 



EP 0 624 584 B1 




(ID 



r! 

(in) 



G 



. . onmrh , 2 3 worin der Substituent Q eine Phenylgruppe mit wenigstens einem Substi- 

5. Verbindung nach Anspruch 4. wobei der rneta-Substituen, der Phenyigruppe ein Ha.ogenatom ist. 

6 Verbindung nach Anspruch 5, worin Q fur eine 2-Methyl-3-chlorphenylgruppe steht. 

7 . verttndungnschAnspruc*,^ 

8. verbindung nach Anspruch 7, worin Z fur die Aiky.engruppe mit 2 Kohienstoffatomen steht. 

h 1 9 4 5 6 7oder8 worin der SubstituentR fur eine 5,6-Dimethoxy-1H-indazoleinhe,t 

9. Verbindung nach Anspruch 1 , 2, 4, 5, 6, 7 Oder b, worm o 

steht. 

h 1 o a s 6 7 oder 8 worin der Substituent Ft f Or eine 5,6-Methylendioxy-1 H-indazo- 

10. Verbindung nach Anspruch 1 , 2,4, 5, 6, 7 Oder B, worm oe 

leinheit steht. 
gruppe. 

h 1 i i 5 r 7 oder 8 worin der Substituent R eine 2 -substituiertes^,5-D.methoxy- 

12. Verbindung nach Anspruch 1 , 3, 4, 5, 6, 7 oder a, worm 
phenyl-Einheit aufweist. 

. j „ . „ 6 7 ^ 8 worin der Substituent R eine 2-substituiertes-4,5-Methylendi- 

13. Verbindung nach Anspruch 1, 3, 4, 5, 6, 7 oder b, worm," 
oxyphenyl-Einheit aufweist. 

14 Verbindung nach Anspruch 1 , namlich: 

3,2.r4.(*Ch to ^^ 
oder ein Salz davon; 

^^^^ 

zol oder ein Salz davon; 

^.^.^^ 

ein Salz davon; 
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3-[244-(3-Chlor-2-methylphenylH 
Oder ein Salz davon; 

3-[2-[4-(3-Chlor-2-methylphenyl)-1 -piperazinyi]ethyl]-5,6-dimethoxy-1 -(2-pyridylmethy1)-1 H-indazol oder ein 
Salz davon; 

3_[2-[4-(3-Chlor-2-methylphenylH ocier 
ein Salz davon; 

3-[2-[4-(3-Chlor-2-methylphenyl)-1 -piperazinyl]ethyl]-5,6-dimethoxy-1 -(3-pyridylmethyl)-1 H-indazol oder ein 
Salz davon; 

3-[2-[4-(3-Chlor-2-methylphenyl)-1 -piperazinyl]ethyl]-5,6-methylendioxy-1 -(3-pyridylmethyl)-1 H-indazol oder 
ein Salz davon; 

3-[2-[4-(3-Chlor-2-methylphenyl)-1 -piperazinyl]ethyl]-5,6-dimethoxy-1 -(4-pyridylmethyl)-1 H-indazol oder ein 
Salz davon; 

3-[2-[4-(3-Chior-2-methylphenyl)-1 -piperaziny!]ethyl]-5,6-methylendioxy-1 -(4-pyridylmethyl)-1 H-indazol oder 
ein Salz davon; 

3«[2-[4-(3-Chlor-6-methoxyphenylH 
oder ein Salz davon; 

3-[2-[4-(3-Chlor-6-methoxyphenyl)-1-piperazinyl]ethyl]-5,6-methylendioxy-1-(3,4-di 
zol oder ein Salz davon; 

3-[2-[4-(3-Trifluormethy!phenyl)-1 -piperazinyl]ethyl]-5,6-dimethoxy-1 -(3,4-dimethoxybenzyl)-1 H-indazol oder 
ein Salz davon; 

3.[2-[4-(3-Trifluormethylphenyl)-1-piperazinyl]ethyl]-5,6-methylendioxy-1-(3^ 
oder ein Salz davon; 

5,6-Dimethoxy-2-[[4,5-dimethoxy-2-[4-(2-methoxyphenyl)-1-piperazinyl)ethyl]ph oder ein 

Salz davon; 

5,6-Dimethoxy-2-[[4,5-methylendioxy-2-[4-(2-m^ oder 
ein Salz davon; 

1-(3-Chlor-2-methylphenyl)-4-[2^ oder ein 

Salz davon; 

1-(3-Chlor-2-methylphenyl)-4-[2-[[4^^ oder 
ein Salz davon; 

3-[2-[4-(3-Chlor-2-methylphenyl)^ 
oder ein Salz davon; 

3-[2-[4-(3-Chlor-2-methylphenyl)-1-piperazinyi]propyl]-5,6-methylendioxy-1-(3,4-d 
zol oder ein Salz davon; 

3-[2-[4-(3-Chlor-2-methy lphenyl)-1 -piperazinyl]propyl]-5,6-dimethoxy-1 -(4-imidazolylmethyl)-1 H-indazol oder 
ein Salz davon; 

3-[2-[4-(3-Chlor-2-methylphenyl)-1-piperazinyl]propyl]-5,6-methylendioxy-1-(4-imidazo 
oder ein Salz davon; 

3-[2-[4-(3-Chlor-2-methy lphenyl)-1 -piperazinyl]propyI]-5 t 6-dimethoxy-1 -(2-pyridylmethy!)-1 H-indazol oder ein 
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Salz davon; 

3- [2 -[4-(3-Chlor-2^ 
Oder ein Salz davon; 

3-[2-[4-(3-Chlo^^ 
Salz davon; 

3-[2-[4-(3-Chlo^^ 
oder ein Salz davon; 

3-[244-(3.Chlor-2^ 
Salz davon; 

3. [ 244-(3-Chlor.2-methylphenyl)-1-piperazinyl]propyl]-5,6.m 
oder ein Salz davon; 

3- t 2H4-(3-Chlor.6-methoxyphenyl).V P iperazinyl]propyl]-5,6-dim 
oder ein Salz davon; 

3-[2-[4-(3-Chlor-6-methoxyphenyl)-1-piperazinyl]p 
dazol oder ein Salz davon; 

3-[2-[4-(3-Trifluormethylphenyl)-1-piperazinyl]propyl]-5,6-dim 
oder ein Salz davon; 

3-[2-[4-(3-TrifluormethylphenylHi>ip*^ 
zol oder ein Salz davon; 

5, 6 .Dimeth6xy-2-[[4,5-d^ oder 
ein Salz davon; 

5,6-Dimethoxy-24[4,5-methylendioxy^ 
oder ein Salz davon; 

1-(3-Chtor-2-methylphenyl)-4-[2-[[4,5^^ oder ein 

Salz davon; und 

1 - ( 3-Chlor-2-methylphenyl)^-[2-I[4,5-methylendioxy-2-(3,4^imethoxyph °der 
ein Salz davon. 

15. Verwendung einer Verbindung nach einem der Anspruche 1 bis 14 zur Herstellung eines P*™™^ Mrttels 
zur Inhibierung der physiologischen Aktivitaten intrazellularen Calciums unter Bete.l.gung von Calmodulin. 

16. Verwendung nach Anspruch 15 zur Herstellung eines pharmazeutischen Mittels zur Behandlung einer Kreislauf- 
erkrankung oder einer Erkrankung im Zerebralbereich. 

17. Pharmazeutisches Mittel. umfassend eine Verbindung nach einem der Anspruche 1 bis 14. 



Revendications 

1. Compose represente par la formule (I) : 
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R-Z-N 




N-Q 



(I) 



dans laquelle 
Q reprSsente 

10 - un groups ph6nyle ou naphtyle, 

un groupe h6t6rocyclique, choisi parmi les groupes pyrrole, imidazole, pyrazole, pyridine, pyridazine, pyrimi- 
dine, pyrazine, indole, quinolSine, isoquinoleine, cinnoline, phtalazine, quinazoline, quinoxaline, naphtylid&ne, 
pyridopyridines, carbazole, carboline, phSnanthridine, acridine, thienyle, benzothi6nyle, furyle, furanyle, ben- 
zofuranyle, chromenyle, isothiazolyle, isoxazolyle ou oxazinyle et leurs groupes correspondants satur6s ou 

15 partiellement satur6s, 

un groupe diph6nylm6thyle, 

un groupe aralkyle compose d'un groupe aryle et d'un groupe alkyfene ayant de 1 k 6 atomes de carbone, 

un groupe alkyle ayant de 1 6 8 atomes de carbone, 

ou un groupe cycloalkyle ayant de 3 k 8 atomes de carbone, 

20 

dans laquelle le groupe ph§nyle ou naphtyle, le groupe h6t6rocyclique mentionn6s ci-dessus et le reste phenyle 
du groupe diph6nylm6thyle et du groupe aralkyle peuvent etre substitues par un ou plusieurs substituants choisis 
parmi 

25 • un groupe alkyle ayant de 1 k 6 atomes de carbone, 

• un groupe alcoxy ayant de 1 k 6 atomes de carbone, 

• un groupe trifluoromethyle, 

• un groupe 2,2,2-trifluoro6thyle, 

• un groupe trifluorom6thoxy, 

30 • un groupe 2,2,2-trifluoro6thoxy, 

• un groupe alkylthio ayant de 1 k 6 atomes de carbone, 

• un groupe alkylsulfinyle ayant de 1 k 6 atomes de carbone, 

• un groupe alkylsulfonyle ayant de 1 k 6 atomes de carbone, 

• un groupe alcanoyle compose d'un groupe alkyle ayant de 1 a 6 atomes de carbone et d'un groupe carbonyle, 
35 • un groupe alcanoyloxy ayant de 2 k 7 atomes de carbone, 

• un groupe alcanoylamino ayant de 2 a 7 atomes de carbone, 

• un groupe amino, 

• un groupe monoalkylamino ayant de 1 k 6 atomes de carbone dans son reste alkyle, 

• un groupe dialkylamino ayant de 1 a 6 atomes de carbone dans chacun de ses restes alkyle, 
40 • un groupe hydroxy, 

• un atome d'halogfcne, 

• un groupe perfluoroalkyle ayant de 2 k 6 atomes de carbone, 

• un groupe cyano, 

• un groupe nitro, 

45 • un groupe carboxyle, 

• un groupe alcoxycarbonyle compost d'un groupe alcoxy ayant de 1 a 6 atomes de carbone et d'un groupe 
carbonyle, 

• un groupe tetrazolyle, 

• un groupe sulfamoyle, 

so • un groupe mSthylenedioxy, 

• un groupe ethyl en edioxy, 

• un groupe propyl&nedioxy, 

• un groupe morpholinosulfonyle, 

• un groupe pip6razinosuifonyie, 

ss • un groupe 4-alkylpip6razinosu1fonyle ayant de 1 k 6 atomes de carbone, 

• un groupe 4-dialkylaminopip6ridino ayant de 1 k 6 atomes de carbone dans chacun de ses restes alkyle, 

• un groupe 4-monoalkylaminopiperidino ayant de 1 k 6 atomes de carbone dans son reste alkyle, 

• et un groupe 4-aminopiperidino; 
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R represente 

- un substituant ayant Tune des formulas suivantes 





dans lesquelles R 1 et R 2 represented independamment 

un groupe aikyle ayant de 1 a 6 atomes de carbone, 
un groupe alcoxy ayant de 1 a 6 atomes de carbone, 
un groupe trifluoromethyle, 
un groupe 2,2,2-trifluoroethyle, 
un groupe trifluoromethoxy, 
un groupe 2,2,2-trifluoroethoxy, 
un groupe alkylthio ayant de 1 a 6 atomes de carbone, 
un groupe alkylsulfinyle ayant de 1 & 6 atomes de carbone, 

un groupe alcanoyloxy ayant de 2 a 7 atomes de carbone, 
un groupe alcanoylamino ayant de 2 a 7 atomes de carbone, 
un qroupe amino, „ , 

un groupe monoalkylamino ayant de 1 a 6 atomes de carbone dans son reste aikyle 
un groupe dialkylamino ayant de 1 a 6 atomes de carbone dans chacun de ses restes aikyle. 
un groupe hydroxy, 
un atome d'halogene, 

un groupe pertluoroalkyle ayant de 2 a 6 atomes de carbone, 
un groupe cyano, 
un groupe nitro, 

un ^SSSLyto compose dun groupe a.coxy ayant de 1 a 6 atomes de carbone et tfun groupe 
carbonyle, 

un groupe tetrazolyle, 
un groupe sulfamoyle, 
un groupe methylenedioxy, 
un groupe ethylenedioxy, 
un groupe morpholinosulfonyle, 
un groupe pip6razinosulfonyle, 

un groupe 4-alkylpiperazinosulfonyle ayant de 1 a 6 atomes de carbone, 

n groupe 4-dialkylamino P iperidino ayant de 1 a 6 atomes de carbone dans chacun de ses estes aikyle, 
un groupe 4-monoalkylaminopip6ridino ayant de 1 a 6 atomes de carbone dans son reste aikyle, 
ou un groupe 4-aminopiperidino, et dans lesquelles le substituant G est cho.s. parm. 
un groupe aikyle ayant de 1 a 6 atomes de carbone, 
un groupe phenyle substitue ou non substitue, 
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• un groupe benzoyls dont le reste phenyle est substitue ou non substitue, 

• un groupe benzylcarbonyle dont le reste phenyle est substitue ou non substitue, 

• un groupe benzoylmethyle dont ie reste phenyle est substitue ou non substitue, 

• un groupe a-hydroxybenzyle dont le reste phenyle est substitue ou non substitue, 

5 • un groupe heterocyclique aromatique k cinq chaTnons substitue ou non substitue, contenant un atome d'azote, 

un atome d'oxygene ou un atome de soufre en tant qu'h6t6roatome (dans lequel, lorsqu'un atome d'azote est 
present en tant qu'h6t6roatome, celui-ci porte un atome d'hydrogene ou un groupe alkyle ayant de 1 k 6 
atomes de carbone, ou est le site de la liaison au groupe heterocyclique bicyclique contenant de I'azote ou 
au groupe phenyle), 

w • un groupe heterocyclique aromatique k cinq chainons substitue ou non substitue, contenant un atome d'azote 

et un atome d'azote, un atome d'oxygene ou un atome de soufre, en tant que deuxieme heteroatome (dans 
lequel, lorsqu'un atome d'azote est present en tant que deuxieme heteroatome, celui-ci porte un atome d'hy- 
drogene ou un groupe alkyle ayant de 1 a 6 atomes de carbone, ou est le site de la liaison au groupe hetero- 
cyclique bicyclique contenant de I'azote ou au groupe phenyle), 

is • un groupe heterocyclique aromatique k cinq chainons substitue ou non substitue, contenant deux atomes 

d'azote et un atome d'azote, un atome d'oxygene ou un atome de soufre, en tant que troisieme h6t6roatome 
(dans lequel, lorsqu'un atome d'azote est present en tant que troisieme heteroatome, celui-ci porte un atome 
d'hydrogene ou un groupe alkyle ayant de 1 k 6 atomes de carbone, ou est le site de la liaison au groupe 
heterocyclique bicyclique contenant de Pazote ou au groupe phenyle), 

20 • un groupe heterocyclique aromatique k 6 chainons substitue ou non substitue contenant un ou deux atomes 

d'azote, 

• un groupe alkyle substitue par un groupe heterocyclique, compose d'un groupe heterocyclique aromatique a 
5 chaTnons substitue ou non substitue, contenant un atome d'azote, un atome d'oxygene ou un atome de 
soufre, en tant qu'heteroatome (dans lequel, lorsqu'un atome d'azote est present en tant qu'heteroatome, 

25 celui-ci porte un atome d'hydrogene ou un groupe alkyle ayant de 1 k 6 atomes de carbone) et d'un groupe 

alkylene ayant de 1 a 3 atomes de carbone, 

• un groupe alkyle substitue par un groupe heterocyclique, compose d'un groupe heterocyclique aromatique a 
5 chainons substitue" ou non substitue, contenant un atome d'azote et un atome d'azote, un atome d'oxygene 
ou un atome de soufre, en tant que deuxieme heteroatome (dans lequel, lorsqu'un atome d'azote est present 

30 en tant que deuxieme heteroatome, celui-ci porte un atome d'hydrogene ou un groupe alkyle ayant de 1 k 6 

atomes de carbone, ou est le site de la liaison au groupe alkylene) et d'un groupe alkylene ayant de 1 k 3 
atomes de carbone, 

• un groupe alkyle substitue par un groupe heterocyclique, compose d'un groupe heterocyclique aromatique a 
cinq chainons substitue ou non substitue, contenant deux atomes d'azote et un atome d'azote, un atome 

35 d'oxygene ou un atome de soufre, en tant que troisieme heteroatome (dans lequel, lorsqu'un atome d'azote 

est present en tant que troisieme heteroatome, celui-ci porte un atome d'hydrogene ou un groupe alkyle ayant 
de 1 a 6 atomes de carbone, ou est le site de la liaison au groupe alkylene) et d'un groupe alkylene ayant de 
1 a 3 atomes de carbone, 

• un groupe alkyle substitue par un groupe heterocyclique, compose d'un groupe heterocyclique aromatique a 
40 6 chainons substitue ou non substitue, contenant un ou deux atomes d'azote, et d'un groupe alkylene ayant 

de 1 k 3 atomes de carbone, 

• un groupe ph6nylhydroxyalkyle compose d'un groupe alkylene ayant un groupe hydroxy et 2 k 3 atomes de 
carbone et d'un groupe phenyle substitue ou non substitue, 

• un groupe 2-ph6nyiethenyle, dans lequel le groupe ph6nyle peut §tre substitue, 
45 • un groupe 2-ph6nyiethynyle, dans lequel le groupe phenyle peut etre substitue, 

• un groupe tetrazolyle, 

• un groupe morphoiino, 

• un groupe alcanoylamino ayant de 2 a 7 atomes de carbone, 

• un groupe tetrazolylalkyle compose d'un groupe tetrazolyle et d'un groupe alkylene ayant de 1 a 3 atomes de 
so carbone, dans lequel le groupe alkylene est lie k I'atome de carbone ou a I'atome d'azote du groupe tetrazolyle, 

• un groupe morpholinoalkyle compose d'un groupe morphoiino et d'un groupe alkylene ayant de 1 ci 3 atomes 
de carbone, 

• un groupe 4-aicoxycarbonylcyclohexyle ayant de 1 k 6 atomes de carbone dans son groupe alcoxy, 

• un groupe alcoxycarbonyle ayant de 1 k 6 atomes de carbone dans son reste alcoxy, 

55 • un groupe alcoxycarbonylalkyle compose d'un groupe alcoxy ayant de 1 k 6 atomes de carbone et d'un groupe 

alkylene ayant de 1 a 3 atomes de carbone, 

• un groupe 1-alkylindol-2-yle ayant de 1 k 6 atomes de carbone dans son reste alkyle, dans lequel le reste 
indole peut de plus §tre substitue, 
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un groupe pyrrolidon-1 -yle substitue ou non substitue, 

un 9 9 ;°o U u P pe (Sl^ia-Me compos, d'un groupe 2-guanidinothi^.a a, d'un groupe alkylene 

ayant de 1 k 3 atomes de carbone, 

un qroupe 1 ,4-dihydropyridinyle substitue ou non substitue, 

un groupe (4-alkylpiperazino)alkyle, compose d'un groupe 4-alkylpiperazine ayant un groupe alkyle ayant de 
1 a 6 atomes de carbone et d'un groupe alkylene ayant de 1 a 6 atomes de carbone, 
un groupe [4-(morpholinosuKonyl)phenyl]alkyle, compose d'un groupe 4-( m orphol.nosulfonyl)phenyle et dun 
arouoe alkvlene ayant de 1 a 6 atomes de carbone, 

T^^^^^m^ compose d'un groupe 4-( P iperazinosu.fonyl)phenyle et d'un 

qroupe alkylene ayant de 1 a. 6 atomes de carbone, 

un groupe t4-(4-a.kylpiperazinosulfonyl)phenyl]alkyle, compose d'un groupe ^-alkylpiperazmsulfonyl phe- 
nyle. dans lequel le groupe alkyle sur le groupe piperazino comporte de 1 a 6 atomes de carbone, et d un 
arouoe alkvlene ayant de 1 a 6 atomes de carbone, 

SnTup^lcoxycirbonylalkyle, compose d'un groupe alcoxy ayant de 1 a 6 atomes de carbone, d'un groupe 
carbonvle et d'un groupe alkylene ayant de 1 k 6 atomes de carbone, 

un groupe carbo^kyle, compose d'un groupe carboxy.e et d'un groupe alkylene ayant de 1 a 6 atomes de 



un groupe [4-(4-dialkylaminopiperidino)phenyl]alkyle, compose d'un groupe phenyle ayant un groupe 4-delk- 
ylaminopiperidino en position 4, dans lequel chacun des restes alkyle du groupe dia kylam.no possede .nde- 
pendamment de 1 a 6 atomes de carbone, et d'un groupe alkylene ayant de 1 a 6 atomes de carbone 
En groupe [ 4-(4-monoalkylaminopiperidino)phenyOalkyle, compose d'un groupe phenyle ayant un groupe 
4-mLoalkylaminopiperidino en position 4, dans lequel le reste alkyle du groupe monoalkylam.no possede de 
1 a 6 atomes de carbone, et d'un groupe alkylene ayant de 1 a 6 atomes de carbone, 
un groupe [4-(4-aminopiperidino)phenyl]alkyle, compose d'un groupe phenyle ayant un groupe 4-am.nopipe- 
ridino en position 4 et d'un groupe alkylene ayant de 1 a 6 atomes de carbone, 

un groupe (4-dialky.aminopiperidino)alky.e, compose d'un groupe 4-dialkylam,nop.pe "d-no dansieque cha- 
cun des restes alkyle du groupe dialkylamino possede independamment de 1 a 6 atomes de carbone, et d un 
arouoe alkvlene ayant de 1 k 6 atomes de carbone, 

un groupe (4-alkylamino P iperidino)alkyle, compose d'un groupe 4-all<ylamino P iperidino dans lequel le reste 
alkyle du groupe alkylamino possede de 1 a 6 atomes de carbone, et d'un groupe alkylene ayant de 1 a 6 

. un groupe 8 Jaminopiperidinojalkyte. compose d'un groupe 4-aminopiperidino et d'un groupe alkylene ayant 

. un irou^rph^aXTeTmpose d'un groupe phenyle substitue ou non substitue et d'un groupe alkylene 
ayant de 1 a 6 atomes de carbone et 

♦ un atome d'hydrogene ; 

dans lesquelles, dans le cas ou le substituant G possede un(des) substituant(s) ( le(s) substituant(s) est(sont) 
choisi(s) parmi 

♦ un groupe alkyle ayant de 1 a 6 atomes de carbone, 

♦ un groupe alcoxy ayant de 1 a 6 atomes de carbone, 

♦ un groupe trifluoromethyle, 

4 un groupe 2,2,2-trifluoroethyle, 

♦ un groupe trifluoromethoxy, 

♦ un groupe 2,2,2-trifluoroethoxy, 

♦ un groupe alkylthio ayant de 1 a 6 atomes de carbone, 

♦ un groupe alkylsulfinyle ayant de 1 a 6 atomes de carbone, 

♦ un qroupe alkylsulfonyle ayant de 1 a 6 atomes de carbone, 

I un groupe alcanoyle compose d'un groupe alkyle ayant de 1 a 6 atomes de carbone et d'un groupe carbonyle, 

♦ un groupe alcanoyloxy ayant de 2 a 7 atomes de carbone, 

4 un groupe alcanoylamino ayant de 2 a 7 atomes de carbone, 

♦ un groupe amino, 

♦ un groupe monoalkylamino ayant de 1 a 6 atomes de carbone dans son reste alkyle, 

♦ un groupe dialkylamino ayant de 1 a 6 atomes de carbone dans chacun de ses restes alkyle, 

♦ un groupe hydroxy, 

♦ un atome d'halogene, 
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♦ un groupe perfluoroatkyle ayant de 2 k 6 atomes de carbone, 

♦ un groupe cyano, 

♦ un groupe nitro, 

♦ un groupe carboxyle, 

♦ un groupe alcoxycarbonyle compose d'un groupe alcoxy ayant de 1 k 6 atomes de carbone et d'un groupe 
carbonyle, 

♦ un groupe tetrazolyle, 

♦ un groupe sulfamoyle, 

♦ un groupe methylenedioxy, 

♦ un groupe ethylenedioxy, 

♦ un groupe morpholinosulfonyle, 

♦ un groupe piperazinosulfonyle, 

♦ un groupe 4-alkylpiperazinosulfonyle ayant de 1 k 6 atomes de carbone, 

♦ un groupe 4-dialkylaminopiperidino ayant de 1 k 6 atomes de carbone dans chacun de ses restes alkyle, 

♦ un groupe 4-monoalkylaminopip6ridino ayant de 1 k 6 atomes de carbone dans son reste alkyle, et 

♦ un groupe 4-aminopip6ridino ; 

et Z represente 

un groupe alkylene ayant de 1 k 3 atomes de carbone, 

un groupe alcSnylene ayant de 2 k 4 atomes de carbone, 

un groupe alkylene ayant un groupe hydroxy et de 1 k 3 atomes de carbone, 

un groupe carbonyle, 

un groupe alkylene contenant un groupe carbonyle a une extremite ou au milieu de sa chaine carbonee ou 
un groupe oxazyle ; 

ou un de ses sels. 

Compose tel que revendique dans la revendlcation 1 , dans lequel le substituant R possede une structure repre- 
sentee par la formule suivante : 




i 



G 

Compost tel que revendique dans la revendicatlon 1 , dans lequel le substituant R possede une structure repre- 
sentee par la formule suivante : 




Compose tel que revendique dans la revendicatlon 1, 2 ou 3, dans lequel le substituant Q est un groupe phenyle 
ayant au moins un substituant en position meta de la position de liaison entre le groupe phenyle et le reste pip6- 
razine. 

Compose tel que revendique dans la revendication 4, dans lequel le substituant en m6ta du groupe phenyle est 
un atome d'halogene. 

Compose tel que revendique dans la revendication 5, dans lequel Q est un groupe 2-m6thyl-3-chlorophenyle. 
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7. Compost tel que revendique dans la revendication 1 , 2, 3, 4, 5 ou 6, dans lequel Z est un groupe alkylene ayant 
2 ou 3 atomes de carbone. 

8. Compose tel que revendique dans la revendication 7, dans lequel Z est un groupe alkylene ayant 2 atomes de 
carbone. 

9. Compose tel que revendique dans la revendication 1 , 2, 4, 5, 6, 7 ou 8, dans lequel le substituant R est un reste 
5,6-dimethoxy-1 H-indazole. 

10. Compose tel que revendique dans la revendication 1, 2, 4, 5, 6, 7 ou 8, dans lequel le substituant R est un reste 
5,6-methylenedioxy-1 H-indazole. 

11. Compose tel que revendique dans la revendication 9 ou 10, dans lequel le substituant G sur R est un mernbre 
choisi parmi un groupe 3,4-dimethoxybenzyle, un groupe 4-imidazolylmethyle, un groupe 2-pyr.d,nylmethyle, un 
groupe 3-pyridinylmethyle et un groupe 4-pyridinylm6thyle. 

12. Un compose tel que revendique dans la revendication 1 , 3, 4, 5, 6, 7 ou 8, dans lequel le substituant R comporte 
un reste 4,5-dimethoxyphenyle substitue en 2. 

13. Un compose tel que revendique dans la revendication 1 , 3. 4, 5, 6, 7 ou 8. dans lequel le substituant R comporte 
un reste 4,5-methylenedioxyph6nyle substitue en 2. 

14. Compose tel que revendique dans la revendication 1, qui est 

le 3-[2-[4-(3-chloro-2-m6thylphenyl)-1 -piperazinyl]ethylJ-5,6-dimetho>cy-1 -(3,4-dimethoxybenzyl)-1 H-indazole 
le" 3 U -pW3-cWoro-2-methylphenyl)-1 -piperazinyl]ethyl]-5.6-methylenedioxy-1 -(3,4-dimethoxybenzyl)-1 H-in- 

te7-[2 d [l(l S cnloro-2-methylphenyO 

le" t-[274 S ( e 3 l -chloro-2-methylpheny l)-1 -piperazinyl]ethyl]-5,6- m ethylenedioxy-1 -(2-pyridinylmethy l)-1 H-inda- 
rt[2-[r(Shtro S 2 S methylphenyl)-1 -piperazinyl]ethyl]-5,6-dimethoxy-1 -(3-pyridinylmethyl)-1 H-indazole ou 
to t-t2T4-(3-chloro-2-methylpheny l)-1 -piperazinyl]ethyl]-5,6-methylenedioxy-1 -(3-pyridinylmethy l)-1 H-inda- 
^t^-lMsihToro-^methylphenyl)-! -piperazinyl]ethyl]-5,6-dimethoxy-1 -(4-pyridinylmethyl)-1 H-indazole ou 
le^W^hb 

^'^^-(tchtorSmethoxyphenyO-l^ 

to U 3-[2 e [4-(3^Suoromethylphenyl)-1 -piperazinyl]ethyl]-5,6-methylenedioxy-1 -(3,4-dimethoxybenzyl)-1 H-in- 
?e% S ,6 S dimLoxy-2-[[4,5-m^ 

teHS^hloroS-met^ 0U U ° 

de ses sels; 
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le l-(3-chlorc^2-methylphe^yl)-4-[2-[[4>m 
ou un de ses sets; 

le 3-[2-[4-(3-chloro-2-me^hylphenyl)-1-p^ 
zole ou un de ses sels; 
le 3-[2-[4-(3<hloro-2-m6thylph§ny^ 
indazole ou un de ses sels; 

le 3-[2-[4-(3-chloro-2-methylphenyl)-1 -piperazinyl]propyl]-5,6-dimethoxy-1 -(4-imidazolylm6thyl)-1 H-indazole 
ou un de ses sels; 

le 3-[2-[4-(3-chloro-2-methylphenyl)-1 -piperazinyl]propyl]-5,6-methylenedioxy-1 «(4-imidazolylmethyl)-1 H-in- 
dazole ou un de ses sels; 

le 3-[2-[4-(3-chloro-2-m6thylphenyl)-1 -pip6razinyl]propyl]-5,6-dimethoxy-1 -(2-pyridinylmethyl)-1 H-indazole 

ou un de ses sels; 

le 3-[2-[4-(3-chloro-2-methylphe^ 

zole ou un de ses sels; 

le 3-[2-[4-(3-chloro-2-methylphenyl)-1 -piperazinyl]propyl]-5,6-dimethoxy-1 -(3- pyridinylmethyl)-1 H-indazole 

ou un de ses sels; 

le 3-[2-[4-(3-chloro-2-m&hylph6n 

zole ou un de ses sels; 

le 3-[2-[4-(3-chloro-2-methylph6nyl)-1 -piperazinyl]propyl]-5,6-dime1hoxy-1 -(4-pyridinylmethyl)-1 H-indazole 
ou un de ses seis; 

le 3-[2-[4-(3-chloro-2-m&hylphenyi)-1 -piperazinyl]propyl]-5,6-m6thylenedioxy-1 -(4-pyridinylmethyl)-1 H-inda- 
zole ou un de ses sels; 

le 3-[2-[4-(3-chloro-6-methoxyph6nyi)-1 -pip6razinyl]propyl]-5,6-dimethoxy-1 -(3,4-dim6thoxybenzyl)-1 H-inda- 
zole ou un de ses seis; 

le 3-[2-[4-(3-chloro-6-methoxyphenyl)- 1 -piperazinyl]propyl]-5,6-m6thylenedioxy-1 -(3,4-dim6thoxybenzyl)- 
1 H-indazole ou un de ses sels; 

le 3-[2-[4-(3-trifluorom^thylphenyl)-1 -piperazinyl]propyl]-5,6-dimethoxy-1 -(3,4-dimethoxybenzyl)-1 H-indazole 
ou un de ses sels; 

le 3-[2-[4-(3-trifluoromethylphenyl)-1 -piperazinyl]propyl]-5,6-methylenedioxy-1 -(3,4-dimethoxybenzyl)-1 H-in- 
dazole ou un de ses sels; 

le 5,6-dim6thoxy-2-[[4,5-dimethoxy-2-[4-(2-m6thoxyphenyl)-1 -piperazinyl]propyl]-phenyl]-1 -methylindole ou 
un de ses sels; 

le5 ) 6-dimethoxy-2-[[4,5-m6thylenedioxy-2-[4-(2-methoxyphenyl)-1-p^ 
le ou un de ses sels; 

le 1 -(3-chloro-2-methylphenyl)-4-^ ou un 

de ses sels; 

et 

le l-(3-chloro-2-methylphenyl)-4-[2-[[4,5-m6thylenedioxy-2-(3,4-dimethoxypheny0 
ou un de ses sels. 

15. Utilisation d'un compost selon Tune quelconque des revendications 1 a 14 pour la preparation d'une composition 
pharmaceutique pour inhiber les activites physiologiques intracellulars du calcium, dans lesquelles intervient la 
calmoduline. 

1 6. Utilisation selon la revendication 1 5 pour la preparation d'une composition pharmaceutique pour traiter les maladies 
circulatoires ou les maladies de la region cerebrale. 

17. Composition pharmaceutique comprenant un compost selon Tune quelconque des revendications 1 a 14. 
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